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(57) [S»] 

[fi?ft¥8] ft*© RGB &&ffilC«»*S&*flX Q 
lOfcOHJWB (r, g, b) *, XYZ«ft»fc»t 
SBUffl (x, y, z) tmu XYZft4#rtfc* 
t^T, £P (x, y, 2) *7n CO^P 

(x, y. z) fc«a-r«^«ftC*» "^M/fttS 
C = u • Aa + v 10 CCT?, AafeWA 

T*£So BHQ 2 2 0©I"JB^Q 2 1, Q 2 2 
St, MiJBHQ 2 1 a*««u-e«KU 
ilHEQ 2 2 rttc^fe^ A 0 £0A v X'%*t% t, B 




(r. g. b) (u. v. x a. 1 f) 



4, t 



(2) 

1 

imm 1 1 m<om*fr e & a ty-mmmt 
u b i onaBeaB i <omyt xattmi <om&& 

b<tt»tu-pa»U B20BBBfcttB2©l«WI£ 
A )8^2 ©Bfifc L < tiBA v T«SU <@4©B^ 
eTfcfc, H^*Bfe)lto*tf*0B«felXttB*** 

qm$* 2 ] i mmommias^x, 

a***"** h)\>X a i:ffit©#fettA 0**t^* h 
;U|8fc*fliWfc''<*Wl/ajfc£ r u • Aa + v • A 

B«*«JS**ffl40BB©fcoBB&fcR--<&fifcL 

£*&S£j£fe£> 3KS»K»lS^tt* 20 

Mi»7-B«**ja*3fl4©BBli:otvr, ^n^ 

ftajstfttsftfe^jafe***** b;i^»sao#H» 

ru, Aa, v, A 0J £#ISLT, Bl©MBBlc£ 
***B 1 ©#fift A a J: tf *©»fi u t » £ 2 Oil 
BBC*** «»2©#ftJI£A 0*J«fctf*©»gv fc* 

CB*«3J »*S2tE«03^*ffite*^T, 30 
^^h/l/^lSS r u • Aa + v • A0J fcfcltS^h 
/I/ A a, A LT^BBftBrtlc* 
Bfl©¥6}t*£***i:i:fcfc» r u 

• Aa + v • A 0 J {C^t-S^Sufc.fctfvOSS^f 

«i:LT*BB©B»**«»u cnt>m®<Dm 

mimmo$j£&<D?*>. *5-b**«***bb 
©feoB^fet m-m*> t < ajfi«&g%i&fe5^ 

3fcLfccfc*1Wti:t*#^*«^fc*5-BB© 40 

mi*Mt&fSL&t7ftr*tYfr£iS& ru • Aa + v 

• A/3J fCg-^T, llftJMaCBSfclSCfclfyf- 
OBSfWf *«»u fcJSfcfcBijMHW'IfcEBbfeS l 
©BIB**, #&)U/S©&gK^i;fci^©lHl#Tte 

v fcjfc ttfc^^BBAEBBB LfcB 2 ©PJB^ 
fcflfflU cft&©HBBfc«fc^TRiliBB©aS 
fcfr? Lfcc fcfcfcft fc* *#&JI£*B^fc*5 
-BftOS^rfc 50 
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W?«nfc^*fi*^t^* Y)V&®& T u • A a + v 
• A0J Kg-^T, #feftA a©&g*feo/i:tr-A 
u fcjS fcfcSl£t?ffi£©^ffi±KSl8it Lfc * 
©X#y h i: lTmtiZ% 1 ©BBB£. #6)U 0© 

t o fc e-A^^s v tcjs ufcssust ■e»fJ6o«s 

ffi±fcfll*Lfci:t©x#'y hi:l/t31ft*SI§2©iJB 
fgi:> *»*U cneoiiJB^fci-pTKSB^©^ 

wzft o a ? it i tz c t zmt?z$&yt*mvci] 
•7-Bfft©^2ri£o 

MSB 6] B»©BB*»&***5HBB*BjSb 
fli^OB*^ '>fc < t> 2o©MBBfc*-3TB®£ 

ti, b i oBBBicBB i mm Xami ©»£*> 

t<(4B«uT»B*StU B20MB*Kt4B20J|ii& 
«A0jW82©»ftfcUtt»«v-eB*Sft, 
ftT^*#ftft*J:tf*©W«fcL<M:aS*k ffl*© 
BB^fce^ft^ftBibTV^ckSWBk-rs^ft 

**ffl^fc*7-B«oa*»*. 

B4©HB*rtfc* #feifc«W*ttR*t>r>fcS*fi 
IB*«8] B*S6KEK©a^«»lc*0^T, 

[B*«9l «aROBB*5***5-B««Bwt 
«&Bfi:*frvr, 

mS©WMSS«ti: ftfc o TSg^lilWtc t L < ttB 
BWfcBB«**c #fe^%e-i»«{cbT 

c ©*6««BT»58ft t fc*63ttOBK*l«WK fc t 
< ttBftftkSBtStttiftfe ? fc^StUSi:, 
c ©^Jt ^PSK <fc -3 T BBS ft fc#fitt A*Bf3g 
OBwBfcSWU, ii©g,Tffi±{c#fe)ttr-A©X4? 
y H*»J*U C©X*-y h*WiatSB±-e3aEt* 
CfcfciO, BIKKRB±KX#yh*»64*^»OB 

B***r*e-AjaatBi:, 
iaie#6^iiKm^©iSsm^€# ; &^K.5 c 1 1 * 

9> B£S««|ifiXB«HBet«B«eiWB2:« 
BBttnBiBlcBBOBKBBB9«4A« c k £ <fc 

ff5«B*fc^fe«»BBi:, 

MiaW'^H^ Bl©#ft)fc»gl:Blfl)BSi:*B 

«t*Biow»k, %2<»mm&k%2<Dmt 



(3) 

3 

mm±.k i -2<owmmtiLZ*i%& *> ic tree tm 

[000 1] 

®tz a 

[000 2] 

t\z 0 cvtzm^nz^nm, mm**?? 
7,f^^wmwt Lxm^fcmsiat, r g 

c ©<t -5 %=mmmmm Uct>?-mmmi3 
tire* 5fci6, ttmcfc^ftmcis^Tmzftx^ 20 
[0003] ffc> gjsm ®*Tte?fre>&£BiSi© 
a 0 tztm, n^¥3-2o 6 4 0 lif&s^ nm 

¥6- 1 7 7 504*f$ffl«&iff;:«, RGBHMfea 
[0004] 

iwmm&iLZottmM] mmmzmi 30 

T#7-B&£3l*fSl§£, 10©Bil£30©feT' 
%*.tzm&$>Zo i:<:3ft\ 30©S£¥ffi±{c:fc 

^T%awt«fe-5 c we* fcv>*aici4, 1 o©b 

)R« 3 o©PIH*lc$MMU ffl^tOgiJB^rtfc^ti^ n 
©fe^iijrfS&gtffcSo fci:*f^ *5-ty*7 
l/>f SBfc EXit, l OOHXM: 3 o©BIB«* 6«lf£ 

sn, <B^o9JBi5fc»*n-enR. g, B<om*& 

fc#5-B®T*fi, *fcl:9 io©B*tt30©BIBIfc&» 

?.«fig$n. ffl^roaiBJRKtt^n^nR, g. b©b 40 
twt«ift«**H«f«w«i««n* c t teas, c 

©J^K, lB**3O0BIBJRIi:iMWU &I'JB?H© 
«jtf**£*fefcLT0r«ft*aj*"r*i:, 1B«*» 

•pBffiftsaatrss^cit^T, ««# 1 /3 mst 
tic.tK.1ti0 tit. mmomm\ ib*©*# 

£T-fi&< ifflB*o*t*KJ:oT$E«ti*{:kK 
ft*fc«>, IWWfci/3icttT**cfcic**. 

[ 0 0 0 5 ] C ©HHfi3l&££*ij;8 LT* 5-B«* 
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mttit^omm^\:iz.tti^tix^i 0 

[0 0 0 6] *i!T*#?iWi, Sjj*»8fcJ:tflS«fl* 

tffvz i t> y-mmmmm/wmw/mmm. 
ztmtzctzmttio 

[0007] 

-mmmtmrniz^x, mmm%, 
t&zommmczoxmu %% 1 ©atBSicttiB 

1 ©#6ft A a £Sg 1 <om t L < u T*g* U 
S 2 OMBSlcttg 2 ©#feft A /3«r^2 ©®fifc b < 
(iSgvT^*U ffl^©B^cTi:(c> JH^S*e#fc 

[ 0 0 0 8 ] (2) *£9J©B 2 ©88«ti, ±j£©!f? 1 

*«*u c<D^m&£mx'®4<Dmm*miLrz*} 
y-mmmtzmt, z<»Emm.m<o&m 

rtfcfcl^T* mm&ft A a fcjjVT^* h/P A a itt 
*©#&JM j3£*t^ h^A 0 Vfr 
^figS r u • Aa + v • A0J lC&?X7fi2tlZm4<D 
^ftO?^, *7-B«*«fiKt^ffl>!rOB^cDfco 
B^fefcH-ffiSfe t < ttifi€lttfi*iSi«)S^lSfe*, 

a«H«fc#^t*8Wf:» t>7-mm®&ti® 

t^h;i^<SSo«Ba r u . Aa. v, A0J*# 

sslt, m i emmmemtim \ <o^ax afe* 

tf*OB*ui:, »2©MB«C«^r*»20*ft)l6 
lcirct<DX$>Z 0 

[ o o o 9 ] (3) *mn<Dm 3 onwa. ±^©^2 
commc^iWnmK^x, ^Y^m. r u • 

Aa + v • A0J \zmi^>?Y)\>\a, A fifcmt 

im%t Lx^wk&m KGm<D%&mimt 

SfctttC, ^\-)\s£}£jS. Tu • Aa + v • A0J ic 

^T#Hffli0^iSft*saiU» €«UfcWB(B©^l«6 
©5^, *7-B«*«St*BJRofeoB*ftkra- 

fe^*fi*SKB*CJ*J6^tS J: 9 »c UfctOTf* 

[ 0 0 1 0 ] (4) *5£W©^ 4 ©®«a, ±3$©H 3 

T u • A a + v • A j?J Km-3^X, 
*ftM£ A a ©iSStfS tfc e >y f-OB«f u t 



(4) 

5 

&vtzm®mkmLmi<Dwimt, %mi 
©wbbk <fc o TK3B*©as*fr 5 <fc 5 1 Lfc to 

C 0 0 1 1 ] (5) *%WO^ 5 Ottttit , m<»% 3 

t^h^lSiR r u • A a + v • A 0J Kg^T, 
a ©»fi*tofc ulOSUfcSMlE 
Tim<DWffi±lcWl&Lrc£ h i: LTSft 10 
3Sg 1 ©lilt #feftA 0©igg£tofct:-2>£ 
ffift v icjS fcfc^?ffi£©B*ffiJ:lc!H» Lit i: * © 
X#yhi:LT«n*B2©»IB*i:, *#«U cn 

©T*&Sc 

[ 0 o i 2 ] (6) *8E©3! 6 aMKi, }!&©BII 
*»64**5-H»*«StfcjiMWc*v>T, B4©B 

n«\ 'p%<tt>2"D(DMmm\c£?xmL, mi© 
mmc\t% i ©#&ft iam i ©wst t < «aa 
uvmttu %z<omwmMt%2<»m%i pm 20 

feJt*J:tf*OWStl/< 04©B!?tcfcfE 
*tUFti»ALT^* <fc a IE bfc t ©-c&* 0 
[ 0 0 1 3 ] (7) *fgf§©8S 7 ©BB& ±3©^ 6 

b«©bbie j: o Tg^t^t *fe^©w mmm « 

<k3tLfct©T-^S 0 

[ 0 0 1 4 ] (8) *%W©^ 8 ©BB& ±$©11 6 
Lfct©T**S 0 

[ 0 0 1 5 ] o) *?§ni§©i§ 9 ommit. mmm 
^sttKfcfco Tttfi*a«wc 1 1 < ttmmicK 

LT?g££€ 

fcBftff ©5&B*«K«fc t L < BBIKftlcffiH-r *B 

£ftfc*^lf-A*ffi£©S*BlcJH»U C©B* 
iB±fc:#6)te-L©^3j?'y h*MU L©7l7h 

3^Bfc3i£©SSiJ£B*§*5*.* E fcEJctK «4 
S*«#ft^S*mjrr*»g£«*!l»fc» &£^B 

-^©SfiB^JiStSSftB^BIWWi:, *ff5«Mi*t 
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•3{cL/ct©T'&5 0 -r-SEfcfcj;?), g*ffi±£lo 
©BJfctflBrtSns J: 3 tE Lit t©T-*5 0 

[00 16] 

B8W©^«©»II] 

«<=BftBfe£» #fg(!l»©S* 
BaKB^^TiKW L**^HB©^J8fco^TiE^S 
EiittSo B Hi, CRT&ifCr-cXTWgB'v 
*5-BB*B*t*«^lcHttlcf Jffl^tiT^* R G 
BBfiJgCftSttfcattH-efcS. C©ft£f*tt, R, 

g, b ©=««•* tt3fc=a7afi»Rrtfc«B«nfe 

E©feiftrt©l£P«, R. G, B© 
HHfe©B-fi!cfE*-pT^n5 1 OtD&ZTfitC fcfc& 
•5. fci:AJf> B*©l£P«> C©fr4ftrtT'©g$ 
B(rp. gp, bp) ££LTfcD, »fi« (tt< 
»Btttt, WTWW) r pfct^fcHfeRi:, »Jtfiig 
p£WcJSCfeGfc> WHIbpfctofcBftBfc, © 

COO l 7] E©Bi t*tfei#rt©^ v^-fnt 
0~ 1 ©BHrt©BBB£fc5#, c©&M*rt©j££ 

^ffi (rq, gq, -bq) *#LT*0, #tE, Bffi 
«ttt4ft©B*koT^*. E©<k9fE, ft©ffi^i[% 

*ckfc**tf» Hl^tEti, c©J:e*fe*HIifeRG 

5*«***ntf»Bk:ai?T**. RGB^S 
3*©^tT-A*ffllELT, cn«Bf3£©B^ffifcJRB 

Jte-AG©5Sg%gpi:U ^tr-AB©3SJSf*bp 

nS3o©X#>y h*A*r*ci:fcJ:0» Bl©64 
#rt©ijSP!E»*St*ft*IISt*ci:tttft*«, n 

«fE, 0 1 ©fe4»^© 1 jSQE»istsft*fia-r* 
g BftiZBftofift^&K.koTttiSi'rtft^j: 

[0 0 18] HIIMMtLTa, E©ffifCtCMY 
gfe^ftif, ^<o*»©BfMR3WP5ftT^**i«, if© 

I FS^-pT<5Ett^5o RGBgfelSfctTtt, B 
BBBSBd (C I E) #1 9 3 1 *fc*©®H**l£ 
LTV£o E©C I E**WJEtfcRGBB€yRTtt» R 
= 700nm, G=54 6. lnm, B = 4 3 5. 8n 
mt. =HftRGB©»Kll[fitf36«>6nT*5t), BR 



(5) 



ff3%3&t%oX^%o LfrLfctffc, CORGB^fe 
tt» 3 8 0 nm~6 6 0 nm{cS5^T*©#fe^ 

fcfc&So CMYH&l&T'fcllfito:, SStSct^T' 
t*l/^MHiSrt<D*fe^#ft1-5o 10 
[0 0 l 9] %CX\ RGBgfe2B>CMY^fe&fcft 
fr£XYZS££&3k<Dtf3D6nTI/>S 0 @2(i, C 
<0 X Y Z a&^Ofeift^tW'&So C 

a, x, y, z<D=mmMz='k7mw&ft\z%. 
mznrc&mT-ibi), comfcmi&pits x. 

Y, Z<D=Hfe©£fig{C<fc^T^£n5lOcD&£^-r 

T'©HHil(xp, yp, z p) %*fl/Cfe»K (SSffi 
x pfcfeofcH&X^ WJgfity p%feofcM6Yt, 

»£ffizp£fc?fdlfezt, <oil£fefcLTii8£ti 20 

smelted, mmt. i&qh. eofeiwrc 

OflMffiCxq. yq, z q) fcWLTfcD, Wfiftx 
qfcfcofcM&Xi:, iWfiffiyq^fe-pfcSfeYt, » 
ftttzq*fcofc*6Zfc, OjB^ftfcLT^Ilin* 
fi*jRl/Tl^*. CCf, SlK^tRGBSfi^rt© 

%o U^mx^ts £Q«\ R G B^6£T'fi64ftft 
[0020] cc-efwr'tfcjfttt, c<dxyzS£& 

fcfc^Ttt* nraSSWtfiSt* 380nm~660 
XM. Yffl, ZlltiWftfc£0tf*fc«MrtlcttB* 
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m s ±0^© 3 mmmm*^-fti$>iE<Dmztz<»x\ 

Ria»fi«l*l«!)#fi)ttOfttt, #?XYZgfe&fc<fco 

4 2 5 nm~6 60nm$T*O*fi)ie{i:oV>TcDX 
YZ«ft}RlC»t*»K* (x, y, z) <DH«J%& 

[002 1] 
[Hi] 



A 


X 


y 


z 


425 


0.2647 


a0295 


1.2*25 


450 


03707 


a0895 


1.9948 


473 


0.1323 


02199 


1.0302 


500 


0.0038 


0.4608 


0.2185 


525 


0.1730 


0.8233 


0.0431 


550 


0.5298 


0.9918 


0.0040 


575 


0.9512 


0.9152 


0.0000 


600 


1.1240 


0.6583 


0.0000 


625 


0.7549 


0.3396 


0.0000 


650 


0.2683 


0.1076 


0.0000 



(fcgA :HMfou») 

=MSAX, Y, Ztt, WPftHWftR. G, B 
fcifi^ftfcfc*tf» dtOXYZHfe^gftfix 

5. EHifeX, Y, Ztt^fntPllWftJKlCttftS 

*\ coxYz*ft»rticttAiBoisfc«aai'p 

[0 0 2 2] RGB3Sft3R*»6XYZ«^\0*» 

[0023] 
DKl] 



/ x 1 




r 0.49 


031 


y 




0.17697 


0.81240 


1 * / 




10 


0.01 




Hlfc^tRGBa&RK*tt*jSP (r, g, b) K 
ioTSSSftfeft (RGBg|fe£©ft) %XYZHfe 
3fiOftKa«-r*tM:, (r, g. b) OH 

IgOfitfcttALT (x, y, z) Offl^rSl-Sftntfct 
t\ mbtlfc (x, y, z) ftV 02fc,TVfXYZH£ 
*fc*tt*jSP (x, y, z) O&BflfcttS. L/ctf 
oT, RGBHfe£T-^£tlfcH&T-*S\ XYZ 

mm<D*>-?mm® (r, g . b) .bwcs-^TH 50 



Hffi (x. y. z) fc«**fttf<Jft\, 
[0 0 2 4] <«=!*7CftSH±fcl3»Sft^JS» 

imm fc***5fts#Hfc*fr&\ coxYz^fe^* 
r.mm±mmzzm~mzmznx^% 0 
msicTTstxY&mmt. cozsttfeZRvx. m 

2 K.mx Y Z«ft«*r*7c¥iB±t«Hbfet»OTP 
fcfc*tfx 02fCfctt5£P (xp, yp. z 



(6) 

9 

p) K-D^Xlts 

x = xp/ (xp + yp+zp) 

y = yp/ (xp + yp + zp) 

&38*Sfcfc«J:r>T, x, yff*»6h, H3lC**X 

\mm±x\ ~wmm u, y) tffistsffii 

fflffi|gt%5o C©03©XYfejWfcJ\ m£V¥W. 
©X^£ h)lffl8iffiS±lC, 1S4 2 0 nm~6 6 0 n 
m©EHrt©|ifeft©ti[tt£ 2 0 n m& tK^D yhb 10 
T*L£ 0 £<:T\ &&§{!©«£ (4 2 0nm©£) 
£g2fcg<KI©«£ (6 6 0nm©^) fcAWC-ifgff 

<: ©x^* h s m<om®mm<D 
mmmmmvmcmtzm. x^* humm 

S ±©J9t5£© 3 mcmtZ 3 s <: 

i: (c<fc xmiX Z Z c i: «H 6 ftT v^ 0 
[0 0 2 5] h;HBftHS±©0r^O2^ 20 

$!#L±©£itf^T*tSCi:tf»5>ftTV^o CO* 
8*H4©XYftftHKl* , *\> C©H4©WWk 
Zh)irmmS±.<D\&\ a (i£g5 0 0nm©ljife 
ft) t 1 £A p (iSM5 8 Onm«IM) ttfMRZ 

i&ft 5 0 0 n m<D%-&ytt&\ p KISS* 5 8 0 
n m©*M t 5 C i: t * 0 ^SiT* * * C 1 1 

&j£ltfcg-3^Tifc££n5o tfcfcS, &§50 0n 
mOJ!lft3ttO*tfJt*K»ntfK»*SH» jftAalCjE 
If^fiWSBlStU &§5 8 0 nmOJ|lftJI60^rtJt*K 

ftntf«*4«H, &x p£ft^&&miztiz>£t\c 

CO 0 2 6] tC5T*, X<^Hl/fflft£lS±©ffiit© 

nri^s) ti, x^* wi/p«gs±©2£{i:is 

fcfcl/rfc, c©PB««rt©t^T©fe*^it5ci: 
AWT'* 0 , Lfr *>*© Si g ttfrfc OSfl^C fc 

5o c©g*a©m$t«fBtn{f, 2«sf©#feft© 

5S©-£*BJ£Lfci:LTfc, PHffl«rt©t^T©ft 

©*9t, -*©#ftM6*HSLfe«^©feaa#ife* so 
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*tXYfeg0T*£S o t©«K*fcl\ 2!l©#feft©& 
fiAa£4 2 0 nm£@£LT^.5o t©«J:3fc:» Si 
©*feft©&fiAatf@!££nTVfcfcLTfe> H2© 

xv&zmtzztmmx&Zo %*nt<b, £2© 
m%<omx pit&&mm?zz<Dx\ mo-* 

m&\ aimfcZtlX^fctLXt, fed-73©ffi^ 

coo2 7] cna, x^hMmBsxmtnfcm 

mft<Om<D&K®%tZm, 4 2 OnraOlM 

t.toi oommm t *^«t * c 1 1 * 0 

AH©W*rtfctt, RGB ©Hilfe 

wvttffimms* , So , sb «, H6©?57fc 

Sr , So ttS^kl«tLT*0, H-©#fi^T'20 

"TJ:3K«tf4 2 0nm#jfifCfi[«LTl/>5o fC?, 

Sb tfeo«|*:JW«»M*#*, &g5Jt©*6^ 
A p ic J: 0 ^ig#tt S r * t oglftfe J: t>*!gjg#tt S o 
*feo«#fc*rt-*«**#**J:5fct*i«» 20© 
#fefttc£oT, 30©«*©t^Tfc»t"r«»*4 

« y c©*54aOHc*0, 20©#fe^©^{c<ko 

C0 0 2 8] «<=^7t^^b;Wc<k5fe-&fi!c»> 
C©J:5C, 20©¥feft©&jSlt:J:oT&8gi*fT5 

^Tt5o fcfcAff, @7{C^tXYZS6^C43^ 

eaftrt©ttl©6*, SjS0j!»»6©^^ h^T'g 
tCfcfctSo -T4fe^ X^^h;l/F^ftijgS±©jSP 
(xa, yo, za) K«at*#ft«©fttt, SOSO 

*»6c©jS'\iei*5^h;i/Aoicj:-3Taigsn, n 

U<X^h;Hfft«S±©glJ4j(SP (x/3, yp, z 

?^>?h)i\ pickoxmiznz *raaiitr* 

UEf TAo, AJ8J ft, WJl©*fe)ttL<tt*© 
iftfi*^tB#i:bTt» fei#±{c*3ttSii© 

i:t"T5) o ccT\ ^^h;l/Aa, A/Si:, 3t^©# 
8u. v*fl|^fc^h;l^«5S TC = u • Aa + v • 
A/3J *%*5fc, c©^^h;l/^fiKST-^$ns^^ 
Wl/Ctt, 20©#fe)tAa, A^©^fi£KJ:oTg^ 



11 

£n*£/3c&P (xa/3. ya/3, za/3)£*t*>© 
left*, ftfc, ±IH^ h^fiSaSlCfc^T, &8u, 

*fc#MaOr«"Wi^*e tiers. 

[0029] (Bca^fc*5lC, RGB$fe£fcl4Sft 
0, XYZ^felSli, Rrffiftft*0*6)lfi*t^TjEO 

Sfcfe, a. A/JttV^-ftitiEO*«t*t. 10 

ofc (x, y, z) ©a*afc-£T?*fre**o 

0 4 &ZWm 5 OX Yft«HlC»t*BMH<rtOft 
(AIB«WPt*t^TOfi) fcjE0«W*fcofc 
(x, y, z) ©ffi#£fcH*T'*giT*t, Ctie>©&£ 

±IE^ h;l/#J8S rc = u- Aa + v- A/3j T'St 
&$u, vdi^-fiEOffifCftSo ^ft&lc, R 

g Bmmvmmn? h^dtzmz t. ( r , 

Hffl±, $»fc4US<li:fcftS. ft€ft5>, 20 

u , v n#&^ a a, a >3 ommzrn 

fiftfcSHWfc&St* c fctfT** ft < 

5o *«Wfcfc^T, f@4©Hi?t©fe£XYZgfe&T- 

<:©£ -5 ftSSfcJ;* k©T-£S„ 
[0 0 3 0]*gl, XYZ^fe^lCfctf* (x, y, 
z) ftSBUffiT-SSlSnS&a:, 20©#€iftAafc 
A /3fc©£/£fe-eg*rfi:i:tfT?£3 0 gftWlC, 20 
©#feft©ffl#£fc-&£*l6£lc£i. #©<£5ft£?££ 
mua&\ £1% 07lc*tcfc?ftXYZSfe£©fe 30 
fiftrtlCfct^T, fflEO^fe^A a**?^ h)lk a 

M/ftHS rc = u- Ao + v- A/3j ti?TiS«n 
*^*h;l/CK:|B3*S«40£j8fe*%**. Cfte> 
©£f£fe«, feSttrtT-ii, ^*h;i<c©£ai©$fe4gfii 

HO^fcLT^t>^n*Cfc{Cft*o £fc, XYZ^fe 
JRfc43tt* (x, y, z) &SBftfiK£fc-?fcBJK& 
feiftrtT'li, £P (x, y, z) -p*£ft5<&ll©£ 

(x, y, z) fcll-&l£iW>S t fc5ft'<*h;l'C* 40 

c©^* Wi/Cico^T©^h;i/£riu£ rc = 

u • A a + v • A /3j *&mttllf, 4$£©20©#fe 

U, Vtfl^o 

[0031] <<<mmx&Mt3Zxfmmitti 

&ISt>>>04©XYfeg0lc*;£ftT<, , >5<i:?lc, * 
©W4g£fcft5*fettAa. A/3tLT, 8t&±{4, * 

vmm s © u?#a5#©fti©£ so 
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4 2 0nm~6 5 0nmfcV^Si!jti&g$rt©ttl:©ig 
ft) *tSCtA^T*f*A^-e*So LfrLfttfe., H 
ffi±H\ C©<k?ft&ffi«£©#fett*ffl^T#7-Ii 

$>Zo ^C-e, ffi&tZmr-lt, &ft4 2 5 nmClfi 
ft~i£ft6 5 0nm©|ifeftlcS£3;T\ 2 5nmCTfc 
©Xr-y^P10fflS©mfe)t%SSbTV>S. 08 

[0032] m^z%&m, coiafti oasti 

€LTL*5fc, «»L*«l*"r*PSiSjStt, C©10 
fflB©#ft3tt©4»*6]«R-r*^ai*«**fc*, 1 Offl 
g<D**^20%SRfSffl*^fc€, *at>-S£fH? 
M 5ffl9©ffl&£fr-£Lfrft<ftSo SSlc^tiT 
1,^4 5 *©$#&, £©l£#£fc>-fr£*-rfc©T'& 
So *LT, COl 0«S©*feft©**ffl^fc«£IC 
14, CCD 4 5*©«#±©£fcffl3t3feL*^8"??£ 
ftv^fcfcftSo 

[0 0 3 3] Sfc, CtlWi, 2O0#fe)tAa, A 

t\ «ifit*«l?tt, ff«u. v«U 0, 1/31, 2 
/31, 3/31, 4/31, -, 30/31, 31/ 

3 1 t^osm zw*)<omm<o^-?ftft*tz> (o 

^U, V<1) o 

[0034] c©* St, w&m<o%&m&vmm 

IC43V>T (x, y, z) fc*ttft©HJM*fcofcftfc 
^lC|^-©fe%, 2 oo^ftJt-PiEflllc^lt * C t 
ttT'fft<ft* 0 fcfcx.(f, 09lC^-TJ:9lC, XYZ 
Sfe^©fei#rtlCfeV>T, £P (x, y, z) Tvt? 

fc, ^01©5fe«ffi«^> C©^P (x, y. z) 
lC(g-©ffifi* I &if)*<}:aft^^h^C(i, ^-ftt# 
fttft^cfclcfta. ^©.kSftii^li, ^9i©^t«t 
HAV C©^P (x, y, z) ©jfi€S{ftlf££a6S<}:-5 
ft^^h;l/C^ffl-rs<ii:fcftSo 09©0JT*li, ^ 
^h;l/C©^01©5fe4Steii^P (xa/3, ya/S, z 
a/3) ^P (x, y, z) i:«^±fC{i-SL 

P (xa/3, ya/8, z a /3) (4, J&P (x. y, z) 
©jfit^iiv^cfctfT-SSo ^ct, <:©^^h;l/ 
ClCOI/>T©^^h;I^fi!cS rc = u«Aa + v«A 
/3J *#!1U 20©#feftAa, A^*, ZtlZm 
Ru, vlc^Cfc®JST^t5<:i:lc<i:D, ^P 
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(x, y. z) 

[0 0 3 5] ±3®MOi|& 20©#feftAa. A 0 
■fn^T'SD, 20©&8(u, v©fc 3 2 

WittW-cfcic+fttf, ^WPftrta rc = u • a 

a + v • A/»J ■p*to£n*'<*M'Ctt» (3 2xi 
0 + 3 2X 1 0) =32 0 2 m t )tf&tZ£tl,C%;% 0 10 
tfcfcSx H9lCfeV»T, P (xa/J, yojS, zo 
0) {CfflSt-5^3 2 0 2 jiD^ftt^CttC^ScD 
T\ il©3 2 0 2 lOOjSO^e* BfJ&SP (x, 
y , z ) fc-HOT*jfl[fc t < »:£(*©£* 1 OfcttW? 

nfc3 2o 2 io©£$fe©*fre>, ffi^p (x, 

y . z ) ■?msn*B*6fc»^tt*^l«ft* 1 Off 

[0 0 3 6] CO*aftaHR*ff5fcft©»10*tt 

3 2 0 2 10©&rtfe*ij^jft©*ft*ftlC'O^ 20 
T, Ufi&ftP (x, y, z) KJWftftfiftrtfcfetf* 
$BBltd*ttftU c©2BBHId>WI«>/h;S<^rt 

ft*«ws2rtt-e**. ra«©w?*ff^fc»©*2 

©35fiStt, WWffl(aMBHE*3e»T**, 2BIE8t 
dtfd<E^Et**3^ja&WS"3fr-afc&, it 
■6fc*©^*6*W?t**ffi"P»*. <:©ft2©£S; 

■wi, d < e **m*mit+§m<o&ti&imiz n 
[o o 3 7] ft i omzmm, anwfc««t.jfi^ 

L4*l«6, HJB±feJ\ AftfeW l ©35ftt*WnT^* 
fcli^CfcttT**^. «l©#i6Ttt, 3 20 2 1D 

©**ft©^TKot^Tanwwd M»*aw*ff 
u »2©»a^tt» fF§^MiBfflEi:UTSssa© 

**»ELT»*tf» Jtl^<aj»fi©WWfTfcft 
•3©**fifcov^T©j(W*tf^j89l*4v©'?, 

Hfitig^sns. 40 

[0 0 3 8] Sfc, ftl©£j£fc#LTft2©£BtfW 
«fe50-fcO©yUyhtt, m±. *?)ff*U* 

£©BK&©ffl»fc&«£j8&« l ofcltS^t5«^ 

jBifiModAfifcM^^oanaeiflid its 

0, B2l^©£j8&fcB*&£©3flgfltfd2-e& 

ij£©ftl©£afc<fcftfcf, ftl£*§©£ 
jafetfaHRSftScfcfcft*. fti«l*§©£ 50 
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fiStfeT«s u = i / 3 1 , v =2/32 tmrnw^t 
nt^a^ofcwu jB2Htt©^«fi?ii, u=3 

0/3 1, v = 2 8/3 2fcfl»tt*Vfftfclfcffi^ 
US, £J8±«, »2««©^J«ft*«Rbfc*!fiW* 

£*%ff5±m ?**«»t*t*«©fc©*fli^* 
©aWMsuxfrs***. »2©*ttfcJBv^r, 

w»f *ff 5 j: ^ e t xmn . ±»©w-e©» 2 chio 

fcrtfttf, d<E&S&ft£jg£tSfc©T-fcofcit& 
Kfi, »2«M©**6*W!Sft*{:i:ta*©if* 

So 

[0 0 3 9] <«**fflfcHS*5-B*©SKWtt 
%Z * 5-H«©«aWtt©«B*B8Ht4. c c T- 

a» r g BaftR-easHsnftUHft^ftftt*** 

t©BBftfcl5^T*»Wfc***5-B«88R 

^ff?Ma©«s«riiiwtSo RGB«ft*-e«s«n 

feffBft"?& fl^OBBtovvc, Bltfi (r, g, 
b) tfJg*<£ftT^*. C©<i:5fcBigQl£CRTT 
-cX^W^iftca^tSKti, 01 0©3te±KjStJ: 
5lc, B*Qlrtfc30©BH*Ql 1. Q12, Ql 
3*J6«U BBBQl ll*ilcKfiR*BBr"e«jS 
U HBBQ 1 2rtfc«feG*WjKg**ji*U MB* 
Ql 3rtfcB6B*BKbTaa%t*!:i:lc«. fcc 
3tf> c©*5*«aWtt-ett, lBB*<30©MiB 

fc, 3»feB©6fft!WEU*fc^5H«W&«ei:tt 

[0 0 4 0] RGBS&£©B£tt (r. g, 

b) XYZgfi^fDB^fl (x, y, z) ICS* 
U B9£/TtJ:9fcXYZgfe?S©fe4f*rtfCjSP 
(x, y, z) *#465o C©<fc5£ (r, g, b) -» 
(x, y, z) ©£&& M»LfcSlC*3^T--«» 

icmctmtZo w»ufc#ifefcj:o, c© 

£P (x, y, z) fcB-ttlfcL<tt3fi«HW*i&«> 

z<D$f£&*i>tmmQ 1 leftist 
it^o *tr, commit Wc^mic-D^ro^ 

thMttiA Tu • Aa + v • A/3J ©§B» r u , A 
a, v, A0J Z&mLT, ft 1 ©BBBlcB^tSB 

1 ©#6^ A 0 **«*©«« u i: , ft 2 ©PHJRIC5 

/Ts-rsft 2©#&5t a /jfe<fctf*©mfiv tzmt 

So ^LTft^t;:, 01 o©fe±{c^t<i:?£, B^Q 

2 rtfc 2 0©9JB^Q 2 1, Q 2 2 ££HU ft 1 ©9J 
B^Q 2 1 rttft 1 a«ffKuTS^U ft 
2 OMBJRQ 2 2 rttft 2 ©*6« A jS «Bft v T'S^ 

[0 0 4 l ] 0 1 OfcwtBBQ l it, se*©-«2W% 

R G Ba&Rtei-aTWjeOBBSBwbftfeO'e* 
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mfi#X*\t, l ooHJRrtKtt, 20©ffiHJS&tf£g 
2tt, S 1 ©BJHSRfcttig 1 OJ^fMtt A a AW 1 ©Wfi 
uT'g^n, fg2©fjBflfC«!f!2©lfife)U j8*W 

2<D»gve^5ti5Ci:fi:*5. Lfrt>fig&£ 

^tJifeR. JS&G. IIfeB©30©Ig&tf&IiJBilrt 
fcS^SftSOfcftU *%WK<fcSBt^T*tt, IB 
*©■££££, *©lJBtRrtfc£*£tiS*6ft#£ 10 

k, m^mft&zvzmmt. znznmiLix 
Mfe-$tix^%c£ic%% 0 
[0042] j; vmmmmnts, wtwHam 

mfcx-it. BJB*rtt«^«n*fti4, £©b^T'*> 

HtfcJSfeR, HfeG. ISfeB©3o©Igfefc@£$irc 
(CMY«fS5R©«^H:«8«) 
feft©S#£frtftf@£2nT^Sfc>ttT-li&<, 

oB^cTfcK^n^nffiiLfcmfe^s*^^*^ 
(«u, v) fe«^©iascrkicasiLT^sci:ic& 

B^ 1 : A a =420 ran, u = 18/32, A 0 =580 ran, v 
=22/32 

B^2 : A a =550 ran, u =10/32, A 0 =650 ran. v 
= 12/32 

B^3 : A a =480 ran, u = 14/32, A /3 = 560 nm, v 30 
=15/32 

B^4 : A a =500 ran, u =23/32, A 0 =620 ran, v 
=32/32 

t^o&ofcs A a, u, Aj3, vi:l^4 0©gijttf 

[00 4 31 01 OtC^-TBfUQ 1 30©fJBlHfc# 
tlStlT^SOfcftLT, B^Q2{i20©I«t^ 
WSftTVS. Ltcft^x, *fffltc*ftlis 9JHJR* 

T 3 / 2 fcfcttAHIIS ft* c fcfcSo 
[004 4] 0 1 0 KTTstmVlt, BHQ 2 fi 2 

OOMMKQ2 1. Q2 2lcft$\2ftX^Zt>\ 

mmnucmtzcttm-eibZo tztzti. 4 

0©iJBigQ2 1 a. Q2 1b, Q2 2a. Q2 2bt 
iMHU iJBfitQ2 la, Q2 1 brtfcli, gll©m& 
#Aa£Wf£uT?S*U I«Q22a, Q22brt 

£$3cfct>Rjf£T*i&£o St5C, 10 
OB*rtK, TC = u • Ao + v • A 50 
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# j; 9 ic* n& ejHJSo^sifi if© * a & 

&©T*&fr$frfcl\> 
[004 5] 

rami wt* *stmzmtsmmK*4vx& 

[0 0 4 6]i_L m&±£mLi£MMliL2=m 

T*9, C©<fe95S:lll«f18?*jpJ«UfeBfi^^«# 

(Cx *7-B«*^Rt575r^«si5nTv^, kt 
*tr, iwpf6- 177504 twiRBtftcfi, m©s 

[0 0 4 7] 01 114, CO&oftmftTGZWl&L 
p • s i n 0 = n • A 

pttHJfftH 1 ©*?*^^ ♦ttHSfft, A fi ^ cole) 

© , i *<DB*f# ( n = i ) c £ t-r 

[0 0 4 8] cceti, «k!)j|ftW%Sfire#*.T* 
s„ rct^ii, mi nc*v»r, 0 = 30° t&3<fc-5 

ft««#lSlfr6BH***£***.*. tSfc, sin 
0=l/2fc£5©T\ l^IeHff^{CO^T©n=l© 

p- (1/2) = A 

£>y^p© (1/2) mE$t*o1tim9ffttMM 

fctt5^Hfe©&S*3fiiKWt, JSfeR = 6 0 0 nm, 
HlfeG = 500nm, MfeB= 4 0 0 nmKtSMLtct 

tzt. m<»®m&x\t, e-y^p = i. 2 M m© 
"j p = i . o ft m©ieisf ts^ * e> ai^fe g ©&s© i 

tf<y^p = 0. 8/itn©[HlST«?^ 

e>(4JifeB©ag© i *@sf)t*»fi6n*!: kjcftSo 

C^UT, (!©3ffli©lHlSr1g?{i:<k-pT, RGBS& 

^©HM^a^-rsct^T-tSo -r^t)^ ib^ 

^3^©iJB^tc<}:oT^fi!ct, <:n€)30©IiiB^rt 

tntf, c©b^±#kj;ot, RGB^fe^©ttic© 
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coo 4 9] --n. m<»nmme>mmt. mmmc 
&?Tmmzztft?z% 0 tctxn, 01 2t*t 

M*-yp l i~P l 5£ffl£LT#S. ^-fti^m 

t^So mmwz-y? i im @«r«?«^ 

$v©ffi«tfO£ia£2nTVSfca&, c©/<*-yp 10 

i l^iija^tfijoMttTt, mmnmto\zti 
5 0 cntWLT, @#rte?/**-yp 1 5T-&> @#r 

v^fc46, c©M*-yp l S^MBiltiiJOttttft 
(1 E#Tft©JISJilifi*i:*&o 01 2 m SISflTte 
?/<*-y©-F£, 0ffite?Jft£$i$v©flmc*ft5 

mmvzTTsLT&z* sag©®^?^* 
-yp i i~p 1 subwJttTv^tf, ffi«iit*V 

0/31, 1/31, 2/31, 3/31, -, 30/ 

3i, 31/31 tft^ftz zmmmmw- 20 
ymmLxmii, 1 -D^mc-D^x, 3 2&pg© 

COO 50] COcfc^ ^^©fe^t?^;:* 
X, tctZ-li, 01 3\t7r<$£ofo. l ^©IlfeKo^ 

T3 2eiio»s^s*ffv\ H^fiio~3 1 K*n* 
n«js^t^nfc3 2io©[iijTts^^-y%ffliL 

coo 51] cn6©®#Tte?^*-y*ffi</^\ 

fc*v-iBta/T*ff-5K{i, fci:Aff. 01 4(a) ic 
mt l o©giJBfl**LT*iD> St^lcMA^o© 

ija^ci^TiB^^snTi/^o tfcfc^ 0 
©qi, Q2, Q3«> ^-rmiomMzmf&i? 

l/^o B^Q 1 rt«3'0(DiJBI|{<:fE^n/'cR 1 . G 

i . b i §5Etn 0 1 3(c^-riHi*T«^^-y© 

(fOf-ftlAM 0©^^-y ^UTV>5 0 CCITn R 40 

i im 1 3 © r ©?j©tp© i /W-ye& *). cum 

1 3©G©?IJ©4>© l/^-ye&tK B1&013© 
B©^©*©!^*^-?^. B^Q2, Q3£8j3c 
t5IWt-QV>Tt^T^5o fcfc, 30©PJBig 
(COVTCHUfetOlHyiJIitt, BfftQl, Q2, Q3K 

1S^TmZ>&0lCLT^Zb\ ctut&oi%-%®ft 
&W#e>ttS£?KWci&©IEirC'£3o 01 4(b) 
«> C©EIIfe©E?iJII£g*fcSiJ£0yT*;&3 o 01 5 
tt, 01 4(a) te/TVfSWftmcS^T, &ft±KIS 
IS^lHlJff^^-y^fJO#ttfc^^t0T^ 50 
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So 

coo 5 2] &±. mmm^tz'm<oi3?-m& 

l«fiW»ft D ©®j£*i5S C t tCftS©T\ £{*Wft 

m&iH&Ttzt^ommtMbZo tit. mmmn 

It. «*©HB*©*«fcJ:oT;te&Sh«fci&, l 

fntf£cs<:i:fc*>fts. 

CO 0 5 3] § 2. Haa^»B^fe*ttW©*?- 

01 3t^-rni»fis^^-y{i:^^Ts 016 
<:<:T*(i3x5 = i 5lD©>K*-yU)^LTv^ 

Hfgfcfi, 1 0X32 = 32 0ffl!)©^*-ytfffl 
It^ttSo tftt)%» fefcHLTtt, KS4 2 5 nm 
(®«Tf&?t!^p = 0. 85/im)fr€>, 25nm5"J 
#T% &16 5 0nm (|!HfTte?e^p= 1. 3 ft 

m) ksss-c, ain o««©*6)Wffla«n, w 

g (WS*u*fcttvTjfr£ft*) tHLTtt, 0/3 
1, 1/31, 2/31, 3/31. -. 30/31, 
3 1 /3 1 ©^H-3 2aO©|i|iS* < ffll$nT^S 0 
COO 5 4] 01 7 it, 01 6fc^«nTl#^*0*f«HF 

fc^nT^5^tf3 2 0jio©^^-y©+^e> 

5£©20©/<*-y£lfcU C©l«Lrc20©/^ 

-y^©Tt^Lrc<fc9{cM^n{f, <:©2o©>'^ 

-yicjcoT i bhq i ff&st&tiiz. f: icfts - am 
tn«, ^©/^-yi^n^tiiJB^Q 1 1 . q 1 
2%«figt5<:i:(i:ftS) . 01 7 t^-TWlT-fi, 

A 3 (4 7 5 nm) ©HftJtjWM (2/3 1 ) WM 
%Ql lft\C&n2ft, SSA 7 (5 7 5nm) ©*fe 
)toW** (30/31) 7SIJB1Q 1 2rtfC^SttT 
v>5o c:©,}:^^, 20©giJB^Qi l, Qi 2©£$ 
ftfctTa^Sh*B*Ql©fttt» 018tC^tXY 
ZSM&JROftiftK^SHfJg©**^^ hflUCZ-o 

^rc = u- Ao + v- A/3J T*%t>Ztl5£timiC 

CO 0 5 5] 01 7©-^{C^tlT^S3 2 0iiO 

©/^-y©*^6> z-o<D>W-yZ.WR-t%W>£ 

20 2 lo^aE-rsctfcftSo ^tTx cne.©^iH 
^-n^n0i 8fc**6fiftrt©ijftfc*t 
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JSt S£fi!cfe£*t c t fcft So RfcJS^ft £ a fc, * 

£P (x, y, z) ■WR«n«WWMi , 4*6nfc» 

C©£P©>fi8U&S£$6£lojIftU c©8 
R«*ifcft*fSK * oTB**jS*fr5 c fc fc4*. A 
ftWfcfi, 01 8tcfc^T, jSP (x, y. z) irflrJE 
©£$&£*-r^ h;l/C©£Bl©5feffii:©»BStd * 



20 



01^*6**Rt*Cfclc**. S»MHBid*ttJI* 

[0056] 
B»2] 



=JoT 



2 2 2 

xa+v-x^-x)+{u ■yi+v-y?-y)+(U'Z« +v-z/s -z) 



itim*m$m&itmw£*\<\ cct'« x. y , 

zfct, j&P (x, y, z) ©^JiJiffi, xa. y a, z 
a(i, *&Jt^^h;l/Ao0*W0ft*8jfiP (xa, y 
a, za) ©#18Hit xfl, y/J, z0«, JjlftJtt^ 
*M/A 00£010ft«£P (x0. y/J, z0)©& 
$HfiT*&So 

[0 0 5 7] S 3. |5|ffi^*ff^fe*%W0ft9-- 

ommzmz. ®\ 9<ommK.m^xmt 

So CCT'ti, RGB^fe£fc:<i;-?T^I2ft/'clB?ii 

*awic±*»ffi'e«^t*«^0#*i*iiiwt 

B^n^tlklOlr^TOiUMt (r, g, b) T-gfrSft 

So ^ct?, £?z.tv7s ncfc^T, c©B^fii 

(r, g, b) SrJUTtSo CCXlt. 0^r, g. b 

flR^T, TsT-yfS 2fCfcV>T, £©RGB^fe£©B 
fttt (r, g, b) XYZS&frDBKfl (x. 
y. z) teSSW*. coaSItt, M^tfccfcat, m 
&j£Km-3^X~mKft? C tffXZZo 4*5, IXf 
©MS£, R G Bgfe&T*«& < X Y Z %&&xm 9 

WcSKfc*5fc, XYZgfi&Kfc^Tfi, 
M&S«0*fe)t^t^TiE0BjRffifc<):o r^ST* t 

©^h;l>&j£i£ l"C = u- Aa + v- A0J <DML 
u. v^-fiEfC&S^e^S (&&u, vffAfc* 

st, A0ffi«£fcofc&#£@tfte?*j&aufctttt 

fcf % < & D , ftaWfC^^Rl^K^S) o 
[0 0 5 8] #fC, XT7^S 3~S HOS^X, 84 

3 "Ctt, ««WS«H E ©IMfKS* 0 . 1/31 

©£$fe%#ii>S;SiiT-»£ < , SlfflESi d jWJfeoW 

s«iaeiiiE*»T?fc* i:v^*ft*»fc-r*ja6** 

a&S/jfcfcSBTVSo Xry7S3T-ti, C©i*S^ 
SMBHE0«HHf|jWR€«*i*ci:fc:a*. )BKXT«y 
^S4T'(i, »10¥6}Ua08l««tf6 5OninlC 
RjgStU Xf»^S5m JB2O*ft)tAj80«lW 
ffi#4 2 5 nmfcllSSnS. St, Xr>y7S 6T' 



It, % 1 ©SfettA a£O^T0»gfiu©fflJWffi# 
1. 0KBBE«ru Xf7yS7T*(i, 3!2©#&ftA 
fi fCOV>T0»«t v ©fflJWiitf 1 . 0 KRSttlSo 
181, JlOJiSftSfflJRSm 01 7K*t~Kmc 
fel^T, «fc£ffi©?lJ (A 1 0O» 0lfeT0ff (3 

1/31 = 1. ooffl) <r»\*-yt. m&fcmm 

(A 1 01) ©«fcT©ff (31/31 = 1. 0©ffl) 

So 

20 [0 0 5 9]l<Xf-y7'S8m £©&$&£, 
fc©BHifit (x, y. z) 73HI«n*ft4:0ft4(*± 
■poaiBB«d««IHIStU Xr<y7S91<:}3<,>?, C 
OS fH&BI d #Xr <y 7 S 3 -PRS t fcif S^MfSIB E 
*«T^S*^9*^«$tlSo 4*5, H^teSHK 
fcttiffilWSid *IWU d < E r*feS*^**iJBf 

Yttl73lnl{CMtS-^7CORIfcOAy> Z«ttFlSlKMt 
S-^tcOH/c:?) A z ZZftZmmicWtiiU H^jt 
O^g^MliSH E Oftfc 0 £R£ bfc-*7C0Hlfc 0 C 
30 mZWmeZR^X. Ax<e> Ay<e, 

HrtfcliJSrtSJcatLTfecfc^o 
[0 0 6 0] £0Xr«y7S 8fcfc»tSW»fK:^T, 
g^fiU:'P*-3fe*&fctt, Xf77*S l 0fre>Xr>y 

ys i wgffiv^ (i/3i) muzz 

n, xx-y^s 8*^©Ma^«i»)i$nSo cat 

T, ^20*fe7tA^tOl>T0WJSfflv^ «JWffi 
1. 0 (31/31) fr5>, 30/3 1, 29/3 1, 

40 m<itmmmEt<oitwnt>tiZo cat 

ttfrotctb. Xr-y^S 1 0^5>Xr>y^S l 2*8 
TXr>y^S l 3^fcii*, ^flMJWMIutf (1/3 

i) f£itiiie>^n> xr<y^s 7^e>©^a^0jg^ 

nSo catT, » 10*6)16 A ofcO^TOHltilu 
*^ flffilll. 0 (=31/31) 30/31, 
2 9/3 1. -tmttls Xr-y^S7~S 1 3©# 

(B^DSt^ftns. 

[00 6 1] catT, »fiffiu = 0£fcoT&, 
50 ^©^fiKfe^lo^P)**^^?), Xr<y7S 1 2*>6 
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Xr>y7S 1 4mrXTyfS 1 5^1*, 

mzmmx pmmz 5 nmrnfmi a 0= 

4 50nmfc&S) , ZtV?S 6frP><DWmt)m*)M 

snso c-5lt, ^2©*fe^A^^ mm 2 5 

nmfr6> 450nm, 475nm, -fcggr£fU 7, 

r-y^S 6~S 1 5<0¥JH^«IDjItlltftn5. 

Xs A 0 = A a = 6 SOnmt&oTfc, ^Ml*l©£fi!c 

5 1 6*ilTXr'yys 1 T\tm&, 4-g«8Sl©# 
&*Ua©$gjb<2 5nmf£ttii'>L (Aa = 6 2 5 n 10 
mfcft*) x XT<y7S5fr5>©ffiS*M10jg£ft3o 

C o LX, 8? 1 ©#feft A a tf, fi)ffl«6 5 0nmfr 
£>, 6 2 5 nm, 6 00nm, -fclSrSn, Xf-^ 
S 5~S 1 7O¥«W»0-igt*ff«n*. 
[0 0 6 2] l9LT« •r^TcD^JigfelcO^TOilig 

rnmmE* (o. 1/3 o jswiin**, mm 

JMrtcKSLfcfcU BtfXr'y:/S4frS©ffljI*» 
OiBLUfft*. c©J:5ft¥)ilcJ:ntf, 20 
■fxr-y^s 9©*#*»ETS£j«&tfj|ojb>Si:i: 

^©fctfcli, Xf-y^S 9A>6Xr7^S 1 
9 ^i:!*, *©£jfffe*flft£**. tfcfcS, *©# 
£T*© l~u, Ac. v, A 0J ©fitfSiS-fSCfcfclfc 
0, XYZ$&$©Bfttt (x, y, z) T'SSiSftfc 
BJ&ti, TC = u • Aa + v • A J8 J X 

Kznz-etiit&xWfi2n%<it\c%z, 0 

[0 0 6 3] C<D#«rcglRSn3&Jdcfe«v Lfc 
£HK*d ff«/h©fc©Wi4 < , £NE*d tfftSK 

©*tto#^uyhjWi6n*. *©»i©a*tt, 

Xr<y^S3K:^T, ttgKttKBE©8mtt£&« 
@jg$<t&5£bT*5ttlf, C©»»M»BDS*T*aj8fi 
)WtOfr*^fStttf*<ft»K 3 2 0' 10<D^fi!cfe 

*i/r»2©ssa:, ffiimraiidjwi/j^ 

Xr-y7S6, S7©$»iiS 
Jgfcfc^T, Hfiiu, v©»J»!fill*l. OtffeOx a 
T&ZlcO%xm'P2-£X®<1]&*U-oX^5o Itz 

WS<45. gflLLtt, £'>2W8Blidtf;*:t<T 

[0 0 6 4] ft*, Xr-y/S 1 £*5<^T,U3Sn*B 
£11 (r. g, b) ©&#££>•£«, SHWtttWSflS 
T'feSo Ittia. r, g. b<D*n^tl*0~3 1© 50 
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3 2®mxmLkttm. mm (r, g , b) © 

3 2 3 jIDT-&*o *iIT% <1©3 2 
3 l©e*^t>-*©f^TfcOV>T, 01 9fc7jrf#H 

^ntf u ^-n^nto^r, r u , a a, v, a/jj 
©ffl^^fesjaa^ffoTfeittf, 020 t/TN-r* ? * 

T(r, g, b) -» (u, Aa, v, A/3)^r-7 

"C, ffitOBINI (r, g, b) K-D^XWRt^ZG 
(u. Aa. v. A0) *«Sfc**Ci:aW8 
©T*^JT^So 

02 1 (a) tt, *f»flfc**#BfcJ:oT» 2BH#© 

rnt,2o©ijia^e«iis$nTi^So b£q i ** 

JiEtSi! 1 ©iJBHQ 1 1 fctt, JjlfiJK A a 1 tfffftfft 
u 1 X^tixxm. Sg2©BlB£Q 1 2t(i, 

^a /? i ws«v i ■easssftt^*. wmc. mm 

Q 2 1 ©SffiftQ 2 1 fcti, A o 2 

fltffitfi u 2 T'gjj^nTfc D , ft 2 ©fflBJRQ 2 2 K 

#fe)tA jS2^Bafflv2T'g^nr^5 0 b^ 

Q 1 £ Q 2 T\ m 1 ©BIBJR t ^ 2 ©giJBH§i:©8B« 
*^Antt>oT^5©{i, 01 %KffiL1t%m&& 

t,%\ mmmzmtzmft a a it, m 2 

©BJH*fc«^r**ftJtt A /J {cJt^T^fcfi&gfO© 
(MO) KftSfcfe, BNfttSBSR^fcfc, A a, A 

/s zktim x±ft&}%&m-&zwu?zrctbx& 

So 02 1 (b) BXQ 1. Q 2 rttC. JIKtClHlST^ 

T/w-vmwwrzmitTrstmx&Zo 

[0 0 6 6] 02 2«, *5gWt«-5*jSK < J:S^ft:W 

%mmom-w*7fit®xibZo coma, un 

NWOBJR'r h 'J <y ^X^e.*§*7-B^a^t5 

y1J$n/"c<B^©B^OV^ ^tl^nRGB^fe^C 
«(t«ffiRtt(r. g. b) *#*6ftT^*fe©i:t 
c©nsti{fij-pa, 02 2©*rfflS^t<ka(c, 2tf 

Bf>J*ffl^©B*fcilO#ttrt^. MA, lo©BH 
{*40©|iJB^t*oT^«n5i:i:fi:%s <> B^ffi 

(r. g, b) mz.t>nn:\wm*mi£&zi3& 

XWjktZtztblCli. f-f, <:©B^it (r. g, b) 
!C»lSt*^J«ft (u, A a, v, AjS) C 
tilt. 01 9fcjS-r?JB*£fil/tfeJ:V>U 02OJC 

[0067] ^fC, $5>ftfc£j«6 (u, Aa. v. A 

0) 02 3t^-r<k-5tLTg^i*5o -r%t)^, 

0©S±fecfctf^T©IWtctt, d*ft***r*JB 
l ©*fe)t A a £!BM u T*$^ t , 0©S Tfc£ 

±©WB«Ktt, ^fe^^fiE-r 2 ©jpfe^e a ^ ^ 
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mx-it, 'pts.<t$>z o<ommmc «t ^ t 1 mmz% . 
7Ts?% c nar <k^©?> 2^2 mmwmm 

T, gn©#&)Ua££±fccfctf;rFfcEBU !g2 

tt&ttj EBSSoTVSOfct flaLfc«fc3l«:, 0 10 

B2Wm\ 0tcJt^TftfcgfcgB©& ($M) fc 
£3fci6, A a, A0*Ang*T£fcWfcfe<DJ9H3i 

[oo6 8] t<i5T\ H*f«fflE»«Mrett, sgro 

B«*ra-Bi±icaft LTES-r* <: fc*WP**o 

7fT79JfcE;£ftfcBi«P5*Wi£*U B4©B*fc 20 
tt. ^n^nRGBgfe^fCfettSB^ffl (r, g. 
b) *^A^nT^SfcOf:t5c 02 41^ 
T?*Lfc4fT59JB©B*lcBIU Bftl©»SB3l 
icBB&fii (r 1, g 1, b 1) tf^LSn-CfcO, B 
• 2©ttiBXfc{iB*g (r2, g2, b 2) 

enT^fektt, @«fWFEaMi»±T?v ;:©4ff5 

So 

[0 0 6 9] $1\ R G B3&£-?$g£ftfcB&ftlC 

s-^t, wen i KDsmzmt s 0 c c -e 30 

tt, Btl©tSB^©B^ffl (r l. g 1. b 1) K. 
ALT, £/8fc (u 1 . A 0 1 , v 1 , A jS 1 ) tfSfl 

stu m&2<Dmmm<Dmm uz, %z, b2) 

tftLT\ "afiScfe (u 2, A a 2, v2, A 0 2) tfil 
Rttlfek-rSo C©«£, H2 2fc*Lfc«fcfl« 

1 "3©B*K*f LT 2 tf 2 *IJ©Jjifi®]BJ!&E?lJ*J£ 
«U 2O0^lSft*, 02 5(a) fcjjVfJ: 5 K$*t 
50T'feS 0 -T&fc^ 0©£±©S"]B^lil{i, Bfltl 
HO^lSfe*«iat5* 1 ©#feft A a 1 fcWfifilu 1 
T*S*U BOfcTOBJBS&fCtt, BBUflO^tffi* 40 

«jjfr*»2©mft}tA u i ^wsfiiv i -e**u 0 

©6±©fflBJRfc{i, Bft2M©£$fe«)c-r*$gl 
0#ft3tAa2*«e«u2?S^U 0©£T©IiJB 
Bfctt, Bft 1 flS©£*ft**#r *SB 2 OJHfe)t A 0 
2£Jije<fiv 2T-^tS©T*fe5 0 t^t>, BAKU 
<D^fiKfi*S*t S fc46«D£±fe<fe tPTFOHBiRlco 
^Ttt, tS?*SEBS£*0° fcU Bfl2<I©£ji!tfe 
*^*Sfcft©;&±fe*I^©HBBli:o^m 
18?|gEBfta£4 5° ttZo 
[0 0 7 0] 02 5(b) tt, EBftJttfO* ©BSrtt? 50 
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&Z*t®V3bZo £©<fc9fc, fe^$i©Efi£ifitfg 

SWcg&5 0 LfctfoT, H-iift±{i:> EflftSO 
0 ©Iel«r*S?i:EHftfi4 5 0 ©0Jff«?i:*S«E«-& 

tf, S»k:»t*«fl:©ftS%0r£ft*fc*^fc«aB 
•CSU&Lfcfctfctt, EBftfiO 0 OBfflftTfr&OH 

W&Lfcfctlcii, EBftfi4 5° ©B«f*f*»6©B 
Sf«©**iWBSti*. 

[0 0 7 1] l*, c©«tft*. EBft£0 o ©Bffife 

*LTV»*«*Mr*»k, 02 5(a) t^Lfc#ffiiJ 
B*EM©«fWk fe±©9JB*i:^T©BJBJR^^^ 

^an^nsiifcK^So cnsofliBBtt* ^-fn^B 

ft l «©^*6**tBIB*7**fe», Bft l B©B 
JSfe#M*£tt*<:i:fc:£.5. -7?, «:©«**, Efi 
ftfi4 5° ©BSftt^SOBSrJttOftjWHSSnSJ: 
S*»fl9^T?S»LT^S«**aW.*i:» 02 5 
(a) fc^Lfc#«a«B*E5iJ©«l>Tftt, *±©9IB*k 

jEToMBJR^tJwraistiftc fctfcs. cne.©sij 

Bft 2 B©B3Rfetf n« c i: left *. tl 

nsciifcftSo 

[0 0 7 2] HftK, «»nft©*7-Bft%Stt^ 
20©B]B**64*a*n»6«>*i: 
kfciO io©B«**j«U ^SCi:{c(i!»f«?©« 

[0 0 7 3]!^ l5|fflfffKtMg(tofflgg» 

±»LfeB»f»?E»«»*ff«t*«B© 
026 t^r^D mm^rmmcm 

Ltfe<o *7-Bft4fi!cgi5lti, 957 4*9 97.77 

(CfcoTflWiStU R G Bgfe^t<t5=0fe©B^ffi 
tfJEftSnft^BOBJROft^fc tT*5-BB*ff* 
t*«B**LT^«. Av-BftA^952tt, 
X*+tSBaHt*0«lS«ft, «ffi±fc«fr*ife* 

3 2BB©RGBBiR7*-^*^B-ef 
[0 0 7 4] C5UTffl**n;fcRGBfi»T-*tt> 

asyaa»3k:4A6n*. ssMaasi53{i, ^^©b 

^©toBH<B (r, g. b) *, 0f^©^fi!tft (u. 

Ac. v, a/8) ca»-r**yi*fT5. asanas 
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5. &&T-7>4«, 02O£*t<}:5&T-7Vl/T* 

[oo7 5] ^®aa53tj:oT, mmm^m 

£0£$ft (u, A a, v, AjS) tftt^tt6ttfc« 
WVt->77'()\'7Klt, 01 6£jjVf<}:5&»40 10 

1 70-Hg£*-r<J:-5{c, £tf3 2 0iloB^*- 

figfe (u, Aa, v, A0)tf£$5t, (u, Aa) 
<Dm&£t>-£lc J; 0 l ooBff^-^tfilflten, 
(v, A/3) Dt> -5 1 OOBfl^*- 

:ob<lft£tt5 0 $31, 1 OOBfUfcOl^T, 2O0B 

C ? LTJIiR£ft/c 2 OOBf^*-;/£giJBifl £ 

Lxmiwmm*m 0 20 
[0 0 7 6] {g^oB^^-yti. m^^f-y 

tfrmw-yr-ztzzo z-vmrnrtz-y? 
mw8&, ^f-y-&mex'imztirc®m?rt 

gH9jb%9&x.3T-#7*-Vy Mcg&t SMS 

x?%zmmzmftZftT^z~mm®wmx& 30 
d, m?z-L.m^T®m?rtz-y*i%fc<om 

[0 0 7 7] 0 1 7©-t^;:/TtMT-ti, &SA07, 

i&gtSOtfayS U\ @^JS0 = 3O° <01» 
ttfcOl^m ifcgT'2 5nmOi§f4, l3#Tl&?fc^ 40 
-pf45 0nniOMk:*|^tSOT', S^tr-AJSBgfi 
9f4, CO5 0nmOt^^£t*H;;j8BL5Sf£tt 
Of^a^WLTl^&gtfifcSo Stft, 

[QQ7 8] a s, i ftf ^^-^ft ffl^fcf^/ 

W^Dtftffl 50 
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ctiSTOUffiffiJT'tt, ®tffc?ei«f*:±{c*:7-B 

mm7*tzWi-e:ic*mm% imm^x tit 

[0 0 7 9] 02 7tt, Sf*fflV>e.nT^5-|5W%b 

nr^^^mmmmt. u-921. 22, 

23, m®%24, 2 5, 26, fcm27t3&X$? 
^0^*57-2 8, 2 9, K&8I3 0, ^WV 
*-*3 1, Ul/-U>X3 2, 3 3, HHS£ffi&3 
4, £Ugi3 5, X^U-y3 6T*fe«„ I/— *f 2 1. 

2 2, 2 314, ^n^nHJRftRGBOttftOl/— «fe 

-a*»£u :n53*oi/- tftr-At4, 

3301882 4. 2 5, 2 6*a-3T, 5«&2 7*5<fctf 

T^snfe^fejtu— yt:-A{4, swit3o, *v 

;V/->3 1, Ul/-P>X3 2, 3 3, Bts$ffitft 

3 4, SI*Sl3 5*igT, X^U-y3 6±tcMI*$n 
3 0 CCT*, #/l//V*-2 3 1 {40O£BlO#[n|{C[5| 
iftetSfeto, X*'J-y 3 6±OX#-y htf^if^gS 

n, @«^ffi^3 4 t83o*BJ©#i6iiciatKt*fc^ 

X*U-y3 6±0;Uy h*Wj£S£*l£o <15L 
T, X*y-y3 6±£«, Z^57C*7-BfiW*^« 

[0 0 8 0] C0<fc5*T<rX7 , WgB-Ct4, WD 
R G B ©Ei^felC <fc o T 1 Bl^S-r^il fct&Sfc 
46, IWfWOftT^'ft* EOBMtf £ U* Z. t left 
5 0 C<DmiC*%W*m%tMi, 02 8£*t<fc? 
ft7^X7Wg«£«j£t3c co&S 

{4, ®2 7£mwmwKmz%mm<Dmi8m 
* 4 1 sg^ui?s4 2t, mw®%4 at, mm 
[0081] &mm%4 2(4, 4^.6nf=agt^# 

m®mff-ezn&-\-ftx-$>z<, itt*.& mi 7<d- 

m»C*«nft 1 OSSOiSSffiA 1~A 10 (4 2 5 
n m~ 6 5 0 n m) <Do *><D^f tl^ 1 O^l^T't 3 
A 9 ft«b£ic« o X^m , bijkE L/-clHl»T<8?ia^Kft 

■rntbTt,, c©i!5g5i^L/-if4 1 43<fct;^s^ii 

8§4 2t4, *fMt*K-A«lCUTI84«"&5«i*t 
[0 0 8 2] ®fi^S3t§4 3(4, KS^l^— »f 4 1 T* 
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ffl&Lfc^0fV*?W«fi0fc©k 
ISIUT'feSc Z*y-y3 6lCjB 

tt, J£&ftfcT-Atfx*y-y3 6£MltettS<:kfc 

ffig! 3 4 ©ftfc 0 fc, S«ft0«f*f S C k fe 

[0 0 8 3] MfP£B4 4tt* SSSKS4 2IC^LT 

n§§4 3ic*fLTisuiaewi# (3iiSE«&st«e^) 

[0 0 8 4] V^> miOPHfCv ttfiSHtftkl, 

WI*tkLT» Br£©^u**-*W&-5*fcfc*ft 20 
if, *0Bfr&fc*^T, X^'J-y3 6±£ti, SfiA 
a <D#6^!jUSf u T*mttlXfH 1 O^sPy haWBS 
$n§ 0 flfcvc, &M3M*fkLT, 

*OI&£fcfc^T» X^'J->3 6±fil{i, jfcgA/3© 
#fefttf®Jg v *MtStlTfll 2 <DX#y h^»««n 
3 0 c©J:5fci$##]fc:£!)2o©X#y hfc^/jgU 

(C, X^U->3 6±K{i, 20<DliJBi£fre>&SBfSI 

a^snsckfcss. mmmmm® 
*%m% itrb<mmvs&m&m* & xmssms 

#*re5*S<fc5fc*!lfl*fT*tf» X*»J->3 6± 

[0 0 8 5] JJL ^7-/'j^»^)g ffi 

T43<o 02 9«, C<D*%miC%Z>*7-'7Vy2<» 

s**mih-c**. ccA^-yj^ii, -<y*m 40 

SB5 1 k, >f y*ft*S$5 2 fc, &IPSB5 3 k, *M 

nwjsuTi/^ 0 m*<Dmvi<t, $g4 2 5 m, 45 

Onm, 4 7 5 nm, 6 2 5 nm, 6 50nm©8i 

1 ossc^fe^o^ti^tiKmbfe 1 omm 
<Djy*mmznT^z>o 

[0086]fc?k&, U-1f)1W»HSf»F*»6O0«f 
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mm irc<D-ett*mtomv*%i<\ mm** y 
-7vyf"\mtziat, Mm.&zwmm*t> 
■3rzjy*zm^ctfc%z>o Lfctf^T, jy*u 
ms iMcmtzmvjy&t, 
mctt&LTcxi>? h/wmztordyf-x-mii* 

V\, fck*(£, r&gSOOnmtttJSLfcM'y+J k 
LT«, SSWKf* rjgg5 0 0nm(DiKX^^h;l/© 

±tt, riftX^h;l'©lf-*{4fi5W${£5 0 0nm 

s£w«, rZQ'fyttmLfcbiUcmftZZi 
[0087] -ry*#»g|55 2fi, j:o-fy+fia*»5 
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(54) DISPLAY METHOD, DISPLAY MEDIUM, AND DISPLAY DEVICE FOR COLOR 
IMAGE USING MONOCHROMATIC LIGHT 

(57)Ab8tract: 

PROBLEM TO BE SOLVED: To provide the display method for the color image which 
can improve the display luminance and resolution and suppress the generation of color 
slurring. 

SOLUTION: The pixel value (r, g, b) that a display pixel Ql of a conventional RGB 
colorimetric system has is converted into a pixel value (x, y, z) of an XYZ colorimetric 
system and the point (x, y, z) is plotted in an XYZ color solid. The composite color C 
corresponding to this point P(x, y, z) is represented as a vector composition equation 



C=u.Aa+v+A8. Here, Aa and ABare vectors showing arbitrary monochromatic light and 
(u) and (v) are coefficients. Two subpixels Q21 and Q22 are defined in the pixel Q2, the 
monochromatic light Aa is displayed with luminance (u) in the subpixel Q21, and 
monochromatic light AB is displayed with luminance (v) in the subpixel Q22, so that the 
whole pixel Q2 is observed as if the same color display with the pixel Ql are made. 
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CLAIMS 
[Claim(s)] 

[Claim 1] In the approach of displaying the color picture which consists of two or 
more pixels each pixel At least two sub-picture elements express, and 1st 
homogeneous-light lambdaalpha is expressed to the 1st sub-picture element as 
the 1st brightness or concentration u. The method of presentation of a color 
picture using the homogeneous light characterized by setting up independently 
the homogeneous light which expresses 2nd homogeneous-light lambdabeta as 
the 2nd brightness or concentration v, and uses it for the 2nd sub-picture 
element for each pixel of every and its brightness, or concentration, respectively. 
[Claim 2] The phase which prepares the color picture which defined the 
three-primary-colors color coordinate system which can express the 
homogeneous light of a visible wavelength region with a forward pixel value in 



the method of presentation according to claim 1, and expressed the pixel of each 
[ this three-primary-colors color coordinate system ], The inside of the various 
combination color shown by the vector composition type 
"u-lambdaalpha+v-lambdabeta" using vector lambdabeta which shows vector 
lambdaalpha and homogeneous-light lambdabeta of arbitration which show 
homogeneous-light lambdaalpha of arbitration in the color solid of said 
three-primary-colors color coordinate system, The phase which matches with the 
pixel concerned the combination color which occupies the same location as the 
pixel color which each pixel which constitutes said color picture has, or the near 
location, Each factor "u, lambdaalpha, v, lambdabeta" of the vector composition 
type showing the combination color matched, respectively about each pixel 
which constitutes said color picture is referred to. The method of presentation of 
a color picture using the homogeneous light characterized by having the phase 
of determining the 2nd homogeneous-light lambdabeta displayed on the 1st 
homogeneous-light lambda[ when it displays on the 1st sub-picture element ] 
alpha, and its brightness u and 2nd sub-picture element, and its brightness v. 
[Claim 3] While defining the homogeneous light of a finite individual within visible 
wavelength in the method of presentation according to claim 2 as the 



homogeneous light equivalent to vector lambdaalpha in a vector composition 
type "u-lambdaalpha+v-lambdabeta", and lambdabeta The discrete value of a 
finite individual is defined as a value which should take the multipliers u and v in 
a vector composition type "u-lambdaalpha+v-lambdabeta." The combination 
color of a finite individual is defined based on the homogeneous light and the 
discrete value of these finite individual. The method of presentation of a color 
picture using the homogeneous light which chooses the combination color which 
occupies the same location as the pixel color which the pixel which constitutes a 
color picture among the combination color of said finite individual has, or the 
near location, and is characterized by matching the selected combination color 
with the pixel concerned. 

[Claim 4] The 1st sub-picture element which has arranged the diffraction grating 
of the pitch according to the wavelength of homogeneous-light lambdaalpha in 
the viewing area according to a multiplier u based on the vector composition 
type "u-lambdaalpha+v-lambdabeta" showing the selected combination color in 
the method of presentation according to claim 3, The method of presentation of 
a color picture using the homogeneous light characterized by preparing the 2nd 
sub-picture element which has arranged the diffraction grating of the pitch 



according to the wavelength of homogeneous-light lambdabeta in the viewing 
area according to a multiplier v, and expressing an applicable pixel according to 
these sub-picture elements. 
[Claim 5] It is based on the vector composition type 

"u-lambdaalpha+v-lambdabeta" showing the selected combination color in the 
method of presentation according to claim 3. The 1st sub-picture element which 
appears as a spot when irradiating a beam with the wavelength of 
homogeneous-light lambdaalpha on the screen predetermined by the 
reinforcement according to a multiplier u, The method of presentation of a color 
picture using the homogeneous light characterized by forming the 2nd 
sub-picture element which appears as a spot when irradiating a beam with the 
wavelength of homogeneous-light lambdabeta on the screen predetermined by 
the reinforcement according to a multiplier v, and expressing an applicable pixel 
according to these sub-picture elements. 

[Claim 6] In the medium which displayed the color picture which consists of two 
or more pixels each pixel It is expressed by at least two sub-picture elements, 
and 1st homogeneous-light lambdaalpha is expressed to the 1st sub-picture 
element as the 1st brightness or concentration u. The display medium of a color 



picture using the homogeneous light to which the homogeneous light by which 
2nd homogeneous-light lambdabeta is expressed as the 2nd brightness or 
concentration v by the 2nd sub-picture element, and is used for it and its 
brightness, or concentration is characterized by having been independent for 
each pixel of every, respectively. 

[Claim 7] The display medium of a color picture using the homogeneous light 
characterized by adjusting the brightness of the homogeneous light which 
should define a viewing area with the property which emits the homogeneous 
light, and should be displayed with the area of this viewing area in each 
sub-picture element in a display medium according to claim 6. 
[Claim 8] The display medium of a color picture using the homogeneous light 
characterized by forming the diffraction grating of the pitch according to the 
homogeneous light which should define the viewing area which had a 
predetermined area in each sub-picture element in a display medium according 
to claim 6, and should be displayed in this viewing area. 
[Claim 9] The homogeneous-light light source with the function which can be 
made to modulate wavelength continuously or discretely over a predetermined 
visible wavelength region, makes the homogeneous light the shape of a beam, 



and is generated in the equipment which displays the color picture which 
consists of two or more pixels, A modulator with the function which modulates 
continuously or discretely the reinforcement of the homogeneous light generated 
in this homogeneous-light light source on the strength, By irradiating the 
homogeneous-light beam modulated by this modulator on the strength at the 
predetermined screen, forming the spot of a homogeneous-light beam on this 
screen, and scanning this spot on said screen The beam scanner which forms 
many pixels which consist of a spot on said screen, and by giving a 
predetermined wavelength assignment signal to said homogeneous-light light 
source The wavelength modulation control which specifies the 
homogeneous-light wavelength to generate, and by giving a predetermined 
on-the-strength assignment signal to said modulator on the strength A control 
unit with the function to perform intensity modulation control which specifies the 
reinforcement of a homogeneous-light beam, A preparation and said control unit 
by performing 2nd control which specifies the 1st control which specifies the 1st 
homogeneous-light wavelength and 1st reinforcement, and the 2nd 
homogeneous-light wavelength and 2nd reinforcement The display of a color 



picture using the homogeneous light characterized by forming one pixel on said 
screen. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[0001] 

[Field of the Invention] This invention relates to the technique for displaying the 
color picture which consists of two or more pixels especially about the method of 
presentation / display medium / display of the color picture which used the 
homogeneous light. 
[0002] 

[Description of the Prior Art] Generally, a color picture is displayed as a set of 
two or more pixels, and one pixel is expressed by three primary colors. The three 
primary colors used at this time change with display media. That is, it is common 
to use a RGB three-primary-colors color coordinate system, when the so-called 
display of CRT, a liquid crystal display, etc. is used as a display medium, and to 
use a CMY three-primary-colors color coordinate system (and thing which added 
K to this), when print media, such as space, is used as a display medium. Since 
the image near natural color can be shown to human being's eye, the method of 
presentation of the color picture using such a three-primary-colors color 
coordinate system is used in the very large field. 

[0003] Moreover, recently, the technique of displaying a color picture is also 
proposed by the set of the pixel which consists of a diffraction grating. For 



example, the technique of displaying a color picture by the diffraction grating is 
indicated by using a RGB three-primary-colors color coordinate system for 
JP,3-206401,A and a Japanese-Patent-Application-No. No. 177504 [ six to ] 
specification, and arranging the pixel which consists of a diffraction grating on a 
flat surface. 
[0004] 

[Problem(s) to be Solved by the Invention] When displaying a color picture using 
a three-primary-colors color coordinate system, it is necessary to express one 
pixel as three colors. However, when three colors cannot be physically piled up 
on a flat surface, it is necessary to divide one pixel into three sub-picture 
elements, and to show each color in each sub-picture element. For example, 
with color display equipment, one pixel will consist of three sub-picture elements, 
and the color specification of R, G, and B will be made by each sub-picture 
element, respectively. Moreover, in the color picture expressed by the diffraction 
grating, too, one pixel will consist of three sub-picture elements, and the 
diffraction grating which generates the diffracted light of R, G, and B, 
respectively will be formed in each sub-picture element. Thus, 1 pixel is divided 
into three sub-picture elements, and when a predetermined color is displayed as 



combination color which each sub-picture element presents, compared with the 
case where a predetermined color is shown, brightness will fall to one third by 1 
pixel in the whole. Moreover, since the limitation of resolution is not 1 pixel in 
magnitude and will be governed by the magnitude of one sub-picture element, 
resolution will also fall to one third. 

[0005] Another trouble of the approach of displaying a color picture using this 
three-primary-colors color coordinate system is a point of being easy to produce 
a color gap. For example, it is known that the phenomenon of the so-called 
conversion gap will arise, and it is known for the CRT display device by printing 
that the phenomenon of the so-called aim gap between colors will arise. 
[0006] Then, this invention aims at offering the method of presentation / display 
medium / display of the color picture which display brightness and resolution can 
be raised and can suppress generating of a color gap. 
[0007] 

[Means for Solving the Problem] 

(1) In the approach of displaying the color picture which the 1st mode of this 
invention becomes from two or more pixels At least two sub-picture elements 
express each pixel, and 1st homogeneous-light lambdaalpha is expressed to the 



1st sub-picture element as the 1st brightness or concentration u. 2nd 
homogeneous-light lambdabeta is expressed to the 2nd sub-picture element as 
the 2nd brightness or concentration v, and the homogeneous light to be used 
and its brightness, or concentration is set independently to it for each pixel of 
every, respectively. 

[0008] (2) In the method of presentation which starts like the 2nd mode of this 
invention - the 1st above-mentioned voice ~ [ in the phase which prepares the 
color picture which defined the three-primary-colors color coordinate system 
which can express the homogeneous light of a visible wavelength region with a 
forward pixel value, and expressed the pixel of each / this three-primary-colors 
color coordinate system /, and the color solid of this three-primary-colors color 
coordinate system ] The inside of the various combination color shown by the 
vector composition type "u-lambdaalpha+v-lambdabeta" using vector 
lambdabeta which shows vector lambdaalpha and homogeneous-light 
lambdabeta of arbitration which show homogeneous-light lambdaalpha of 
arbitration, The phase which matches with the pixel concerned the combination 
color which occupies the same location as the pixel color which each pixel which 
constitutes a color picture has, or the near location, Each factor "u, lambdaalpha, 



v, lambdabeta" of the vector composition type showing the combination color 
matched, respectively about each pixel which constitutes a color picture is 
referred to. It is made to perform the phase of determining the 2nd 
homogeneous-light lambdabeta displayed on the 1st homogeneous-light 
lambda[ when it displays on the 1st sub-picture element ] alpha, and its 
brightness u and 2nd sub-picture element, and its brightness v. 
[0009] (3) In the method of presentation which starts like the 3rd mode of this 
invention the 2nd above-mentioned voice -- While defining the homogeneous 
light of a finite individual within visible wavelength as the homogeneous light 
equivalent to vector lambdaalpha in a vector composition type 
"u-lambdaalpha+v-lambdabeta", and lambdabeta The discrete value of a finite 
individual is defined as a value which should take the multipliers u and v in a 
vector composition type "u-lambdaalpha+v-lambdabeta." The combination color 
which occupies the same location as the pixel color which the pixel which 
constitutes a color picture among the combination color of the finite individual 
which defined and defined the combination color of a finite individual based on 
the homogeneous light and the discrete value of these finite individual has, or 
the near location is chosen, and the selected combination color is matched with 



the pixel concerned. 

[0010] (4) In the method of presentation which starts like the 4th mode of this 
invention - the 3rd above-mentioned voice - The 1st sub-picture element which 
has arranged the diffraction grating of the pitch according to the wavelength of 
homogeneous-light lambdaalpha in the viewing area according to a multiplier u 
based on the vector composition type "u-lambdaalpha+v-lambdabeta" showing 
the selected combination color, The 2nd sub-picture element which has 
arranged the diffraction grating of the pitch according to the wavelength of 
homogeneous-light lambdabeta in the viewing area according to a multiplier v is 
prepared, and these sub-picture elements are made to express an applicable 
pixel. 

[0011] (5) In the method of presentation which starts like the 5th mode of this 
invention - the 3rd above-mentioned voice - The 1st sub-picture element which 
appears as a spot when irradiating a beam with the wavelength of 
homogeneous-light lambdaalpha on the screen predetermined by the 
reinforcement according to a multiplier u based on the vector composition type 
"u-lambdaalpha+v-lambdabeta" showing the selected combination color, The 
2nd sub-picture element which appears as a spot when irradiating a beam with 



the wavelength of homogeneous-light lambdabeta on the screen predetermined 
by the reinforcement according to a multiplier v is formed, and these sub-picture 
elements are made to express an applicable pixel. 

[0012] (6) In the medium which displayed the color picture which the 6th mode of 
this invention becomes from two or more pixels At least two sub-picture 
elements express each pixel, and 1st homogeneous-light lambdaalpha is 
expressed to the 1st sub-picture element as the 1st brightness or concentration 
u. 2nd homogeneous-light lambdabeta was expressed as the 2nd brightness or 
concentration v by the 2nd sub-picture element, and it is made for the 
homogeneous light used and its brightness, or concentration to have been 
independent for each pixel of every to it, respectively. 

[0013] (7) the 7th mode of this invention - the 6th above-mentioned voice - in 
the display medium applied like, define the viewing area which had the property 
which emits the homogeneous light in each sub-picture element, and adjust the 
brightness of the homogeneous light which should be displayed with the area of 
this viewing area. 

[0014] (8) the 8th mode of this invention - the 6th above-mentioned voice - in 
the display medium applied like, define the viewing area which had a 



predetermined area in each sub-picture element, and form the diffraction grating 
of the pitch according to the homogeneous light which should be displayed in 
this viewing area. 

[0015] (9) In the equipment which displays the color picture which the 9th mode 
of this invention becomes from two or more pixels The homogeneous-light light 
source with the function which can be made to modulate wavelength 
continuously or discretely over a predetermined visible wavelength region, 
makes the homogeneous light the shape of a beam, and is generated, A 
modulator with the function which modulates continuously or discretely the 
reinforcement of the homogeneous light generated in this homogeneous-light 
light source on the strength, By irradiating the homogeneous-light beam 
modulated by this modulator on the strength at the predetermined screen, 
forming the spot of a homogeneous-light beam on this screen, and scanning this 
spot on the screen The beam scanner which forms on the screen many pixels 
which consist of a spot, and by giving a predetermined wavelength assignment 
signal to the homogeneous-light light source The wavelength modulation control 
which specifies the homogeneous-light wavelength to generate, and by giving a 
predetermined on-the-strength assignment signal to a modulator on the strength 



A control unit with the function to perform intensity modulation control which 
specifies the reinforcement of a homogeneous-light beam, One pixel is formed 
on the screen by performing 2nd control whose ****** and control unit specify the 
1st control which specifies the 1st homogeneous-light wavelength and 1st 
reinforcement and the 2nd homogeneous-light wavelength and 2nd 
reinforcement. By carrying out, one pixel is formed on the screen. 
[0016] 

[Embodiment of the Invention] 

« <three-primary-colors color-coordinate-system »> Here, the gestalt of 
operation will be described, explaining this invention based on the radical 
Motohara **. Drawing 1 is drawing showing the color solid of the RGB system of 
color representation generally used, when displaying a color picture on display 
units, such as CRT. This color solid is a cube defined in three-dimensions 
system of coordinates with three axes of coordinates of R, G, and B, and one 
point P in this color solid will show one color expressed by composition of R, G, 
and B in three primary colors. For example, one point P of illustration has the 
coordinate value (rp, gp, bp) within this color solid, and shows the color 
expressed as the primary color R with the brightness value (or it is the same as 



that of a concentration value and the following) rp, the primary color G with the 
brightness value gp, the primary color B with the brightness value bp, and a 
mixed color of **. 

[0017] Although each point in the color solid shown in this drawing 1 takes the 
coordinate value of 0-1 within the limits, only the point in this color solid cannot 
express all colors, and the color expressed by the point besides a color solid 
also exists. For example, in drawing 1 , one point Q besides a color solid has the 
coordinate value besides this color solid (rq, gq, -bq), and especially B 
coordinate value has taken the negative value. Thus, although a certain color will 
correspond theoretically also by one point Q containing a negative coordinate 
value, it is impossible to reproduce such a color with three primary colors RGB in 
fact. Considering the following examples, he can understand this easily, now - 
RGB - three light beams are prepared and suppose that this was irradiated at 
the predetermined screen. At this time, the color corresponding to one point P in 
the color solid of drawing 1 is reproducible by setting reinforcement of light beam 
R to rp, setting reinforcement of light beam G to gp, and compounding three 
spots formed in the screen of bp, then these three light beams in the 
reinforcement of light beam B. the color corresponding to one point Q after all 



although similarly it is necessary to set reinforcement of light beam B to -bq in 
order to reproduce the color corresponding to one point Q besides the color solid 
of drawing 1 , since it cannot perform physically making reinforcement of a light 
beam into a negative value in fact - RGB - it can reappear depending on a 
combination in three primary colors. 

[0018] Although some color coordinate systems, such as a CMY color 
coordinate system, are known if it considers as a three-primary-colors color 
coordinate system in addition, practically reproducible colors will differ a little by 
which color coordinate system is adopted. As an RGB system of color 
representation, Commission Internationale de TEclariage (CIE) has enacted the 
criteria in 1931. In the RGB system of color representation which this CIE 
enacted, the criteria wavelength of three primary colors RGB is determined as 
R= 700nm, G= 546. 1nm, and B= 435.8nm, and they have been international 
criteria. However, in this RGB system of color representation, all the 
homogeneous-light spectrums of the area within visible wavelength cannot be 
expressed. Although it is the closed curve which connected the point 
corresponding to the color of the homogeneous light (light with single 
wavelength) until the spectrum closed curve S shown in drawing 1 results in 



380nrn - 660nm, and was obtained, the coordinate value has protruded the part 
into the space which takes negative. Therefore, in an RGB system of color 
representation, the homogeneous light of the area within visible wavelength 
which cannot be expressed will exist. The homogeneous light of the area within 
visible wavelength which cannot be expressed exists similarly by the CMY color 
coordinate system. 

[0019] Then, the so-called XYZ color system replaced with an RGB system of 
color representation or a CMY color coordinate system is known. Drawing 2 is 
drawing showing the color solid of this XYZ color system. This color solid is a 
cube defined in three-dimensions system of coordinates with three axes of 
coordinates of X, Y, and Z, and one point P in this color solid will show one color 
expressed by composition of X, Y, and Z in three primary colors. For example, 
the primary color X which one point P of illustration has the coordinate value (xp, 
yp, zp) within this color solid, and had the brightness value xp The color 
expressed as the primary color Y with the brightness value yp, the primary color 
Z with the brightness value zp, and a mixed color of ** is shown. Similarly one 
point Q It has the coordinate value (xq, yq, zq) within this color solid, and the 
color expressed as the primary color X with the brightness value xq, the primary 



color Y with the brightness value yq, the primary color Z with the brightness 
value zq, and a mixed color of ** is shown. Here, although the points P and Q 
within the RGB system of color representation shown in drawing 1 and the points 
P and Q within the XYZ color system shown in drawing 2 are expressing the 
respectively same color, the coordinate values in each color coordinate system 
will differ, respectively. Although Point Q is a point besides a color solid in an 
RGB system of color representation in the example of illustration, it is a point in a 
color solid in the XYZ color system. 

[0020] The spectrum closed curve S which connected the point corresponding to 
the color of the homogeneous light (light with single wavelength) until the point 
that it should mind here results in 380nm - 660nm equivalent to a visible 
wavelength region in this XYZ color system, and was obtained is the point that 
each of X-axes, Y-axes, and Z-axes is located in the quadrant which takes a 
forward value. If another word is carried out, since each 3 axial-seat label value 
of the point on this spectrum closed curve S will take a forward value, the color of 
the homogeneous light of the area within visible wavelength can surely be 
reproduced actually according to an XYZ color system. For reference, the 
concrete numeric value of the brightness value (x y, z) in the XYZ color system 



n 

4 



about the homogeneous light to 425nm - 660nm is shown in the following tables. 

[0021] 

[Table 1] 



In addition, although three primary colors X, and Y and Z become three primary 
colors R and a color near G and B, respectively, this XYZ color system itself 
should not be called color coordinate system based on the criteria color of 
imagination color addition mixed stock, and no three primary colors X, and Y and 
Z will become the visible homogeneous light, and the color which cannot be 
recognized will also be contained in human being's eye in this XYZ color system. 
[0022] The conversion to an XYZ color system from an RGB system of color 



representation is [0023]. 
[Equation 1] 



The becoming formula can perform uniquely. Namely, what is necessary is just 
to calculate the value which assigns the actual value of (r, g, b) to an 
above-mentioned formula (x y, z), in order to change into the color of an XYZ 
color system the color (color of an RGB system of color representation) 
expressed by the point P in the RGB system of color representation shown in 
drawing 1 (r, g, b). it obtains - having had (x y, z) - it becomes the coordinate 
value of the point P in the XYZ color system shown in drawing 2 (x y, z). 
Therefore, what is necessary is just to change into a pixel value (x y, z) the pixel 
value (r, g, b) which each pixel has based on an upper type, in order to change 
the image data expressed by the RGB system of color representation into the 
image data expressed by the XYZ color system. 

[0024] Since the color expression using three-dimensions system of coordinates 
as indicated in time to be « <color composition » on a 2-dimensional 



chromaticity diagram> to drawing 2 turns into an expression on 
three-dimensions space, when it has a discussion on space, it is inconvenient. 
Then, standardization to which the sum of three coordinate values is set to 1 is 
performed, and, generally the technique of expressing this XYZ color system on 
a 2-dimensional flat surface is used. XY chromaticity diagram shown in drawing 
3 expresses the XYZ color system shown in drawing 2 on a 2-dimensional flat 
surface using such technique. For example, about the point P in drawing 2 (xp, 
yp, zp), it is x=xp/(xp+yp+zp). 
y=yp/(xp+yp+zp) 

By becoming standardization, x and y will be called for and corresponding points 
will be plotted on XY chromaticity diagram shown in drawing 3 by the location 
equivalent to a 2-dimensional coordinate value (x y). The spectrum closed curve 
S shown in drawing 2 turns into a 2-dimensional closed curve on XY chromaticity 
diagram of drawing 3 . XY chromaticity diagram of this drawing 3 plotted and 
showed the location of the homogeneous light within the section with a 
wavelength of 420nm - 660nm at intervals of 20nm on the about U character-like 
spectrum closed curve S. here - the endpoint by the side of short wavelength 
(420nm point), and a long wave - although the endpoint by the side of merit 



(660nm point) is connected in a straight line and the closed region is formed by 
the spectrum closed curve S, the color equivalent to the point of the arbitration in 
the closed region inside this spectrum closed curve S turns into combination 
color obtained by compounding not the homogeneous light but two or more 
homogeneous lights. And it is known that the color equivalent to the point of the 
arbitration in this closed region can be expressed by compounding the three 
homogeneous lights equivalent to three on the spectrum closed curve S 
predetermined. 

[0025] On the other hand, composition of the two homogeneous lights equivalent 
to two on the spectrum closed curve S predetermined knows that the color on 
the segment L which connects the two points can be expressed. This principle is 
shown in XY chromaticity diagram of drawing 4 . In the example of this drawing 
4 , one point lambdaalpha (homogeneous light with a wavelength of 500nm) and 
one point lambdabeta (homogeneous light with a wavelength of 580nm) on the 
spectrum closed curve S are chosen, and Segment L is lengthened among both 
points. In this case, the color equivalent to the point of the arbitration on 
Segment L can be expressed by compounding the homogeneous light with a 
wavelength [ equivalent to point lambdaalpha ] of 500nm, and the homogeneous 



light with a wavelength [ equivalent to point lambdabeta ] of 580nm. It is 
determined based on a synthetic ratio which color on Segment L the 
compounded color turns into. Namely, the more it raises the synthetic ratio of the 
homogeneous light which the color near point lambdaalpha is expressed and is 
the wavelength of 580nm the more the more it raises the synthetic ratio of the 
homogeneous light with a wavelength of 500nm, the more the color near point 
lambdabeta will be expressed. 

[0026] By the way, the segment L which connects two points of the arbitration on 
the spectrum closed curve S exists innumerably, and the segment L which 
passes along the point of the arbitration in the closed region surrounded with the 
spectrum closed curve S geometrically exists innumerably. Therefore, 
composition of the homogeneous light equivalent to two on the spectrum closed 
curve S can surely express the color (all the colors that human being can 
recognize are contained here) of the point of the arbitration in this closed region, 
and, moreover, the combination of those two homogeneous lights exists in 
infinity. Therefore, theoretically, even if it uses only two kinds of homogeneous 
lights, it will be possible to express all the colors in this closed region, and, 
moreover, that degree of freedom will be quite high. If its attention is paid to the 



height of this degree of freedom, even if it fixes one side of two kinds of 
homogeneous lights, it turns out that it is possible to express all the colors in a 
closed region. Drawing 5 is XY chromaticity diagram showing the color 
expression approach at the time of fixing one homogeneous light in this way. 
Wavelength lambdaalpha of the 1st homogeneous light is fixed to 420nm in this 
example. Thus, though wavelength lambdaalpha of the 1st homogeneous light 
was being fixed, if wavelength lambdabeta of the 2nd homogeneous light is free, 
it is possible to express all the colors in this closed region. Since wavelength 
lambdabeta of the 2nd homogeneous light was set up freely, though one 
endpoint lambdaalpha of a segment was being fixed, it is because another 
endpoint lambdabeta can move freely on the spectrum closed curve S. 
[0027] The color equivalent to the point of the arbitration in the closed region 
where this was surrounded with the spectrum closed curve S means that it can 
express by compounding the homogeneous light of 420nm, and another another 
homogeneous light. Such a principle understands the right thing also from the 
spectral sensitivity characteristic of the cone in the eyeball of human being who 
shows drawing 6 . Generally in human being's eyeball, three kinds of cones 
which receive the stimulus by the three primary colors of RGB exist, and it is 



known that the spectral sensitivity characteristics SR, SG. and SB of these 
cones come to be shown in the graph of drawing 6 . Here, it turns out that the 
sensibility properties SR and SG overlap mutually and a stimulus can be given to 
two cones by the same homogeneous light at coincidence. Moreover, the peak 
location of the sensibility property SB is located near about 420nm, as a broken 
line shows to drawing. Then, if the stimulus to the cone which has the sensibility 
property SB by homogeneous-light lambdaalpha of the wavelength 
immobilization of 420nm is given and the stimulus to a cone with the cone and 
the sensibility property SG which have the sensibility property SR by wavelength 
adjustable homogeneous-light lambdabeta is given, by the two homogeneous 
lights, a stimulus can be given to all the three cones and almost all the colors 
that human being can recognize can be expressed. The fundamental idea of this 
invention is in the point that composition of the two homogeneous lights 
performs a color expression, by such principle. 

[0028] « <color composition » by the three-dimensions vector>, thus 
composition of the two homogeneous lights can explain the approach of 
performing a color expression, as vector composition in three-dimensions 
system of coordinates. For example, in the XYZ color system shown in drawing 



7 , the color of the arbitration in a color solid is made to express with the vector 
from Zero O. Namely, the color of the homogeneous light equivalent to the point 
P on the spectrum closed curve S (xalpha, yalpha, zalpha) The color of the 
homogeneous light which is expressed by vector lambdaalpha which tends 
toward this point from Zero O, and is equivalent to same another point P on the 
spectrum closed curve S (xbeta, ybeta, zbeta) It is expressed by vector 
lambdabeta which tends toward this point from Zero O (in addition on these 
specifications). It supposes that a vector notation is omitted from constraint of an 
electronic application, and a notation "lambdaalpha, lambdabeta" is carried out 
to using also as the notation which shows the specific homogeneous light or its 
wavelength, and a vector which shows the point equivalent to this homogeneous 
light on a color solid. When the vector composition types 
"C=u-lambdaalpha+v-lambdabeta" using the predetermined multipliers u and v 
are considered to be vector lambdaalpha and lambdabeta here, the vector C 
expressed with this vector composition type shows the combination color P 
(x****, y****, z****) expressed by two composition, homogeneous-light 
lambdaalpha and lambdabeta. In addition, in the above-mentioned vector 
composition type, when either of the multipliers u and v is zero and another side 



is 1, the combination color which Vector C shows will show the homogeneous 
light itself. Then, **** which it "combination color" Comes to set on these 
specifications is made to use in the large semantics containing "the color of the 
homogeneous light." 

[0029] Since it is the three-primary-colors color coordinate system as which an 
XYZ color system can express all the homogeneous lights of a visible 
wavelength region with a forward coordinate value unlike an RGB system of 
color representation as already stated, each of vector lambdaalpha and 
lambdabeta can be expressed in combination with a forward coordinate value (x 
y, z). Moreover, it can express in the combination in which the color in the closed 
region in drawing 4 or XY chromaticity diagram of drawing 5 (all colors that 
human being can recognize) also had a forward coordinate value (x y, z), and 
when these colors are expressed with the above-mentioned vector composition 
type "C=u-lambdaalpha+v-lambdabeta", multipliers u and v surely become a 
forward value. When the same vector composition was incidentally tried by the 
RGB system of color representation and it is going to carry out vector 
composition of the specific color expressed in the combination of (r, g, b), the 
case where multipliers u and v take a negative value will arise, and trouble will 



be produced practically. Since multipliers u and v show the brightness value of 
homogeneous-light lambdaalpha and lambdabeta, respectively, when a 
negative value is taken, they are because it becomes impossible to generate 
such the homogeneous light actually. In this invention, expressing the color of 
each pixel by the XYZ color system is based on such a reason. 
[0030] After all, the color expressed with the pixel value in an XYZ color system 
(x y, z) can be expressed with two combination color of homogeneous-light 
lambdaalpha and lambdabeta. What is necessary is concretely, just to take the 
following approaches, in order to search for the combination of the two 
homogeneous lights. First, the various combination color equivalent to the vector 
C shown by the vector composition type n C=u-lambdaalpha+v-lambdabeta n 
using vector lambdabeta which shows vector lambdaalpha and 
homogeneous-light lambdabeta of arbitration which show homogeneous-light 
lambdaalpha of arbitration in the color solid of an XYZ color system as shown in 
drawing 7 is considered. Such combination color will be expressed as a point of 
the tip location of the arrow head of Vector C within a color solid. Moreover, the 
pixel with the pixel value in an XYZ color system (x y, z) is expressed within a 
color solid as a point of the location shown with Point P (x y, z). Then, if the tip 



location of an arrow head searches for the vector C which occupies the same 
location as Point P (x y, z) and refers to the vector composition type 
"C=u-lambdaalpha+v-lambdabeta" about this vector C, the combination of 
specific two homogeneous-lights lambdaalpha and lambdabeta and the 
multipliers u and v which show that synthetic ratio can be found. 
[0031] The segment L which passes along the point of the arbitration in the 
closed region surrounded with the spectrum closed curve S exists innumerably 
theoretically as shown in XY chromaticity diagram of « <multiplier » which 
takes homogeneous-light and discrete value of finite individual drawing 4 . A 
theory top is because the point (namely, wavelength of the arbitration of the area 
within continuous wave length of 420nm - 650nm) of the arbitration of the U 
character-like part of the spectrum closed curve S can be taken as 
homogeneous-light lambdaalpha from which this serves as a both-ends point of 
Segment L, and lambdabeta. However, it is difficult to display a color picture 
practically using the homogeneous light of such an infinity class. To express the 
homogeneous light using a diffraction grating so that it may mention later 
especially, it is very difficult to prepare the diffraction grating of an infinity class, 
and it necessary to limit to the diffraction grating of a finite class practically. So, 



in the example mentioned later, the step in every 25nm defines ten kinds of 
homogeneous lights until it results in the homogeneous light with a 
homogeneous light of with a wavelength of 425nm - a wavelength of 650nm. 
Drawing 8 plots ten kinds of homogeneous lights defined by doing in this way in 
XY chromaticity diagram. 

[0032] If the homogeneous light to be used is limited to such ten kinds, since it is 
necessary to choose the both-ends point which constitutes Segment L from ten 
kinds of these homogeneous lights, only 45 kinds of combination of it will be lost 
with the combination which chooses two from ten kinds, i.e., the sum total. 45 
segments shown in drawing 8 show this combination. And when only ten kinds 
of this homogeneous light is used, only the color equivalent to the point on these 
45 segments can be expressed. 

[0033] Moreover, although the premise that the multipliers u and v when 
compounding two homogeneous-lights lambdaalpha and lambdabeta can take a 
continuation value has explained, when expressing the homogeneous light using 
a diffraction grating, it must have been made for these multipliers u and v not to 
take a discrete value until now so that it may mention later. In the example 
mentioned later, v takes multipliers u and 0, 1/31 , 2/31 , 3/31 , 4/31 , ~, or a total of 



32 kinds of discrete values of 30/31 and 31/31 (0<=u, v<=1). 
[0034] When premised on using the multiplier which takes the homogeneous 
light and the discrete value of a finite individual, it becomes impossible thus, to 
express correctly a color with the pixel value of the arbitration set to an XYZ color 
system (x y, z), and the completely same color by the two homogeneous lights. 
For example, as shown in drawing 9 , even if there is a pixel color expressed as 
a point of the location shown with Point P (x y, z) in the color solid of an XYZ 
color system, the vector C to which the tip location of an arrow head occupies 
the completely same location as this point P (x y, z) will not necessarily exist. In 
such a case, the tip location of an arrow head will substitute for the vector C 
which occupies the near location of this point P (x y, z). In the example of 
drawing 9 , although the tip location of the arrow head of Vector C is Point P 
(x****, y****, z****) and Point P (x y, z) is not completely in agreement, both 
distance d is in a tolerance and can call Point P (x****, y****, z****) the point near 
the point P (x y, z). Then, with reference to the vector composition type 
"C=u-lambdaalpha+v-lambdabeta" about this vector C, the pixel color equivalent 
to Point P (x y, z) will be expressed in approximation by displaying two 
homogeneous-lights lambdaalpha and lambdabeta by the brightness according 



to multipliers u and v, respectively. 

[0035] In the case of an above-mentioned example, two homogeneous-lights 
lambdaalpha and lambdabeta are either of ten kinds of homogeneous lights 
which defined all beforehand, and the value which should take two multipliers u 
and v becomes either of 32 kinds of discrete values. Therefore, if selection of the 
same homogeneous light will be allowed out of ten kinds of homogeneous lights 
as the two homogeneous lights, C will exist = (32x10+32x10) 3202 kinds of 
vectors expressed with a vector composition type 
"C^-lambdaalpha+v-lambdabeta." Namely, what is necessary is just to choose 
only the point which is in agreement with the predetermined point P (x y, z), or 
one nearby point from 3202 kinds of these points in drawing 9 , since 3202 kinds 
of points equivalent to P (x****, y****, z****) will exist. What is necessary is just to 
choose only one combination color matched with the pixel color shown with the 
predetermined point P (x y, z) from 3202 kinds of combination color 
compounded by vector composition, if another word is carried out. 
[0036] The 1st approach for performing such selection is an approach calculate 
the air clearance d in the color solid to the predetermined point P (x y, z), and 
this air clearance d chooses the smallest combination color about each of the 



point which shows 3202 kinds of combination color. It appoints Tolerance E 
beforehand, and when combination color with which air clearance d is satisfied 
of d<E is found in the 2nd approach for performing same selection, it is the 
approach of choosing the combination color immediately. The first combination 
color which fills with this 2nd approach the conditions which become d<E will be 
chosen. 

[0037] If the 2nd approach is taken to the theoretical nearest combination color 
being chosen if the 1st approach is taken, the not necessarily nearest 
combination color will not be chosen. However, it cannot necessarily be said 
practically that the 1st approach is excellent. As opposed to an operation burden 
becoming huge since it is necessary to perform the operation which finds air 
clearance d about 3202 kinds of all combination color by the 1st approach by the 
2nd approach If the combination color which selection of combination color may 
be performed comparatively early and will fulfill conditions if a certain amount of 
value as a tolerance E is set up is obtained, since it is not necessary to perform 
the operation about the remaining combination color, an operation burden is 
mitigated. 

[0038] Moreover, another merit which the 2nd approach has to the 1st approach 



is the point which may be able to choose practically more desirable combination 
color. For example, when you choose only one combination color near the 
predetermined pixel colon the air clearance of the 1st candidate's combination 
color and a pixel color is d1, and suppose that the air clearance of the 2nd 
candidate's combination color and a pixel color was 62. And supposing it is 
d1<d2 in this case, theoretically, the 1st candidate's combination color is a color 
nearest to a pixel color, and according to the 1st above-mentioned approach, the 
1st candidate's combination color will be chosen. However, it is more desirable 
for each of u=30/31, and v=28/32 and multiplier values to all, choose [ u=1/31, 
and v=2/32 and a multiplier value ] the 2nd candidate's combination color 
practically with the 2nd candidate's combination color, to the thing near zero, 
with the 1st candidate's combination color, when close to 1. The multiplier values 
u and v are because it is desirable to use the thing of the biggest possible value, 
when performing clear image display, since it is the value which shows the 
brightness or concentration when displaying the homogeneous light. In the 2nd 
approach, when it was made to perform count and conditional judgment of air 
clearance in an order from combination color with the big multiplier values u and 
v and the combination color of the 2nd candidate in an above-mentioned 



example is what satisfies the becoming conditions d<E, the 2nd candidate's 
combination color will be chosen. 

[0039] The outline of the method of presentation of the color picture concerning 
this invention is explained referring to « <outline » of the method of 
presentation of the color picture concerning this inventions then drawing 10 . 
Here, when the subject-copy image expressed by the RGB system of color 
representation exists, the outline of processing of performing the color picture 
display which relates to this invention based on this subject-copy image is 
explained. The pixel value (r, g, b) is defined about each pixel by the 
subject-copy image expressed by the RGB system of color representation. In 
order to display such a pixel Q1 on a CRT display etc., as shown in the upper left 
of drawing 10 , three sub-picture elements Q11, Q12, and Q13 will be defined in 
a pixel Q1, primary color R will be expressed as brightness r in a sub-picture 
element Q1 1 , primary color G will be expressed as brightness g in a sub-picture 
element Q12, and primary color B will be displayed by brightness b in a 
sub-picture element Q13. However, in such the method of presentation, since 1 
pixel is divided into three sub-picture elements, it is as having already stated that 
there is a problem that overall brightness and resolution fall and the color gap 



between the three primary colors arises. 

[0040] Then, the pixel value (r, g, b) of an RGB system of color representation is 
changed into the pixel value (x y, z) of an XYZ color system, and Point P (x y, z) 
is searched for in the color solid of an XYZ color system as shown in drawing 9 . 
Such (r, g, b) conversion of -> (x y, z) can be uniquely performed based on the 
formula mentioned above. Next, by the approach mentioned above, it asks for 
the combination color which occupies the same location as this point P (x y, z), 
or the near location, and this combination color is matched with the pixel Q1 of a 
basis. And with reference to each factor "u, lambdaalpha, v, lambdabeta" of the 
vector composition type "u-lambdaalpha+v-lambdabeta" about this matched 
combination color, the 2nd homogeneous-light lambdabeta displayed on the 1st 
homogeneous-light lambda[ when it displays on the 1st sub-picture element ] 
alpha, and its brightness u and 2nd sub-picture element, and its brightness v are 
determined. And finally, as shown in the upper right of drawing 10 , two 
sub-picture elements Q21 and Q22 are defined in a pixel Q2, 1st 
homogeneous-light lambdaalpha is expressed as brightness u in the 1st 
sub-picture element Q21, and 2nd homogeneous-light lambdabeta is expressed 
as brightness v in the 2nd sub-picture element Q22. 



[0041] The pixel Q1 shown in drawing 10 displays a specific pixel according to 
the conventional general RGB system of color representation, and a pixel Q2 
displays the same pixel by the approach of this invention. In short, in the method 
of presentation of the color picture concerning this invention, two sub-picture 
elements will be defined in one pixel, 1st homogeneous-light lambdaalpha will 
be expressed to the 1st sub-picture element as the 1st brightness u, and 2nd 
homogeneous-light lambdabeta will be displayed on the 2nd sub-picture element 
by the 2nd brightness v. And to three primary colors, primary color R, primary 
color G, and primary color B, always being displayed in each sub-picture 
element, for each pixel of every, I hear that the homogeneous lights displayed in 
the sub-picture element differ, and there is an important point by the image 
display by this invention by the image display by the RGB system of color 
representation at every pixel. If another word is carried out, the homogeneous 
light to be used and its brightness will be set up independently for each pixel of 
every, respectively. 

[0042] If it explains more concretely, as for the color displayed in a sub-picture 
element by the image display approach by the conventional general RGB 
system of color representation (CMY color coordinate system etc. is the same), 



every pixel is always being fixed to three primary colors, primary color R, primary 
color G, and primary color B, and the brightness values (in the case of a CMY 
color coordinate system, it is a concentration value) about these three primary 
colors only differ between each pixels. On the other hand, by the image display 
approach by this invention, the combination of the specific homogeneous light is 
not necessarily being fixed and the combination of the homogeneous light which 
became independent for each pixel of every, respectively will arise. Of course, 
the brightness value (values u and v) about each homogeneous light will also 
have been independent for each pixel of every. For example Pixel 
1:lambdaalpha=420 nm, u=18/32, and lambdabeta=580 nm and v=22/32 pixel 
2:lambdaalpha=550 Like nm, u= 10/32, lambdabeta=650 nm, and v= 12/32-pixel 
3:lambdaalpha=480 nm, u=14/32, lambdabeta=560 nm, and v= 15/32-pixel 
4:lambdaalpha=500 nm, u=23/32, lambdabeta=620 nm, and v=32/32 Four 
elements called lambdaalpha, u, lambdabeta, and v will completely be set up 
independently for every pixel. 

[0043] The pixel Q2 is divided into two sub-picture elements to the pixel Q1 
shown in drawing 10 being divided into three sub-picture elements. Therefore, 
according to this invention, the problem of the fall of the brightness by using a 



sub-picture element or resolution or the problem that a color gap arises will be 
solved 3/2 compared with the conventional approach. 

[0044] In addition, it is also possible to divide into many sub-picture elements 
more in the example shown in drawing 10 , although the pixel Q2 is divided into 
two sub-picture elements Q21 and Q22. For example, it is also possible to take 
the approach of dividing into four sub-picture element Q21a, Q21b, Q22a, and 
Q22b, expressing 1st homogeneous-light lambdaalpha as brightness u in 
sub-picture element Q21a and Q21b, and expressing 2nd homogeneous-light 
lambdabeta as brightness v in sub-picture element Q22a and Q22b. As long as 
the combination color by two homogeneous-lights lambdaalpha expressed with 
a vector composition type ,, C=u-lambdaalpha+v-lambdabeta" and lambdabeta is 
displayed in one pixel by this invention in short, what kind of thing is sufficient as 
the gestalt of a sub-picture element. 
[0045] 

[Example] Hereafter, it explains based on the example illustrating this invention. 
[0046] **1. Generally the seal using a diffraction grating is used as seals for 
forged prevention, such as the conventional color picture 
method-of-presentation credit card using a diffraction grating, and a video tape, 



and the approach of displaying a color picture on the image display medium 
using such a diffraction grating is proposed. For example, the technique of 
constituting each pixel from a diffraction grating on 
Japanese-Patent-Application-No. No. 177504 [ six to ] specifications, expressing 
a color with the gridline pitch of this diffraction grating on them, and expressing 
brightness by the screen product of a diffraction grating is indicated. 
[0047] Drawing 1 1 is the side elevation showing the condition of observing such 
a diffraction grating G. It is p-sinphi when observation is performed from the 
direction to which only the include angle phi inclined to the direction of radiation 
of this white light, applying the white light from the perpendicular upper part of a 
diffraction grating G. = The diffraction phenomena based on the Bragg's 
equation which becomes n-lambda happen. Here, the wavelength of the 
diffracted light from which the gridline pitch of a diffraction grating and phi are 
obtained by the angle of diffraction, and lambda is obtained for p in the direction 
of this angle of diffraction phi, and n are the degrees of the diffracted light. 
Therefore, the observation direction is fixed (phi is fixed), and if only the primary 
diffracted light (n= 1) will be taken into consideration, the wavelength lambda of 
the diffracted light observed in this fixed observation direction will become 



settled uniquely based on the pitch p of a diffraction grating. 
[0048] Here, it thinks for a more concrete numeric value. For example, in 
drawing 1 1 , the case where it observes from [ which becomes phi= 30 degrees ] 
observation is considered. Then, since it is set to sinphi=1/2, in the case of 
[ about the primary diffracted light ] n= 1 , an above-mentioned formula is p- (1/2). 
= It is set to lambda. That is, in this observation direction, the primary diffracted 
light with (one half of the wavelength) of the diffraction-grating pitch p will be 
observed. Supposing it sets the wavelength of each primary color in an RGB 
system of color representation as the primary color of R= 600nm, the primary 
color of G= 500nm, and the primary color of B= 400nm there, in approximation 
on above-mentioned observation conditions The primary diffracted light of the 
wavelength of primary color R will be obtained from a diffraction grating with a 
pitch of p= 1.2 micrometers, the primary diffracted light of the wavelength of 
primary color G will be obtained from the diffraction grating which is the pitch of 
p= 1 .0 micrometers, and the primary diffracted light of the wavelength of primary 
color B will be obtained from the diffraction grating which is the pitch of p= 0.8 
micrometers. In this way, the three primary colors of an RGB system of color 
representation can be displayed by three kinds of this diffraction grating. That is, 



if three sub-picture elements constitute 1 pixel and three kinds of 
above-mentioned diffraction gratings are formed in these three sub-picture 
elements, respectively, it will become possible to display the color of the 
arbitration of an RGB system of color representation by this whole pixel. 
[0049] On the other hand, the brightness of each sub-picture element can be 
adjusted by the screen product. For example, as shown in drawing 12 , five kinds 
of diffraction-grating patterns P11-P15 with which the diffraction-grating 
formation fields V differ are prepared. Although all support all the fields of a 
sub-picture element, as for the outer frame, the diffraction grating is surely 
formed for them in [ this all ] the field only in the diffraction-grating formation field 
V which a diffraction grating is not necessarily formed and had a predetermined 
area. By the diffraction-grating pattern P11, since the area of the 
diffraction-grating formation field V is set as 0, even if it assigns this pattern P1 1 
to a sub-picture element, the brightness of the diffracted light is set to 0. On the 
other hand, by the diffraction-grating pattern P15, since the area of the 
diffraction-grating formation field V is set up equally to the area of an outer frame, 
if this pattern P15 is assigned to a sub-picture element, the brightness of the 
diffracted light will serve as max. Drawing 12 has shown the surface ratio to the 



outer frame of the diffraction-grating formation field V under each 
diffraction-grating pattern. Here, although only five kinds of diffraction-grating 
patterns P11-P15 are shown, if surface ratio prepares 0/31, 1/31, 2/31, 3/31, -, 
a total of 32 kinds of diffraction-grating patterns used as 30/31 and 31/31, 32 
steps of brightness expressions (5-bit gradation expression) will be attained 
about one primary color. 

[0050] Thus, since a color can be set up with the gridline pitch of a diffraction 
grating and brightness can be set up by the screen product (area of the 
diffraction-grating formation field V) For example, as shown in drawing 13 , 32 
steps of brightness expressions are performed about one primary color, and 32 
kinds of diffraction-grating patterns matched with the pixel values 0-31, 
respectively are prepared (by a diagram). If only five typical steps are shown and 
this [ a certain ] is prepared for every primary color, respectively, the color picture 
display which had the gradation expression of 5 bits for every primary color will 
be attained. 

[0051] In order to actually perform a color picture display using these 
diffraction-grating patterns, it is drawing 14 (a). What is necessary is just to 
perform allotment as shown. Each square shows one sub-picture element, and 1 



pixel is constituted from this example by three sub-picture elements located in a 
line with the longitudinal direction. Namely, each of Q1 , Q2, and Q3 of drawing 
constitutes one pixel. R1 and G1 which were described at three sub-picture 
elements in a pixel Q1, and the notation which becomes B1 show any one 
pattern in the diffraction-grating pattern shown in drawing 13 . R1 is one pattern 
in the train of R of drawing 13 , G1 is one pattern in the train of G of drawing 13 
here, and B1 is one pattern in the train of B of drawing 13 . The same is said of 
the sub-picture element which constitutes pixels Q2 and Q3. However, although 
he is trying for the order of an array in three primary colors about three 
sub-picture elements to differ in pixels Q1, Q2, and Q3, it is consideration to 
acquire a color property with this more uniform. Drawing 14 (b) It is another 
example which changed this order of an array in three primary colors. Drawing 
15 is drawing 14 (a). It is drawing showing the condition of having actually 
assigned the diffraction-grating pattern on the medium, based on the shown 
allotment. 

[0052] As mentioned above, although the conventional color picture method of 
presentation using a diffraction grating was explained briefly, it is as having 
already pointed out that there are some problems in this approach, namely, area 



with the field remarkable as 1 pixel is divided into three sub-picture elements and 
it is moreover shown in drawing 15 by this approach in which the diffraction 
grating is not formed - **** since it becomes things, there is a problem that 
overall brightness falls. Moreover, the limitation of resolution can be realized 
only to one third of the resolution of the resolution which should be obtained 
essentially, when 1 pixel is constituted from three sub-picture elements, since it 
is influenced by the magnitude of each sub-picture element. Furthermore, color 
shifting will also become generated if a position error is in arrangement of each 
sub-picture element. 

[0053] **2. the outline of the color picture method of presentation of this 
invention using a diffraction grating - describe below the example which applied 
this invention to the color picture method of presentation using this diffraction 
grating there. In this example, the diffraction-grating pattern shown in drawing 16 
is prepared instead of the diffraction-grating pattern shown in drawing 13 . 
Although on [ of illustration ] expedient and here show only the 3x5=15 kind 
pattern, a 10x32=320 kind pattern is prepared in fact. Namely, about a color, it is 
25nm unit from the wavelength of 425nm (diffraction-grating pitch of p= 0.85 
micrometers). A total of ten kinds of homogeneous lights are prepared, and a 



total of 32 kinds of gradation of 0/31, 1/31, 2/31, 3/31, -, 30/31, and 31/31 is 
prepared about brightness (shown by the brightness values u or v) until it results 
in the wavelength of 650nm (diffraction-grating pitch of p= 1 .3 micrometers). 
[0054] Drawing 17 shows by using as a chart the diffraction-grating pattern 
shown in drawing 16 . If two predetermined patterns are chosen, and these two 
selected patterns are put in order out of a total of 320 kinds of patterns shown in 
this chart as shown under the table, Q1 [ 1 -pixel ] will be expressed by these two 
patterns (if another word is carried out, each pattern will constitute sub-picture 
elements Q1 1 and Q12, respectively). In the example shown in drawing 17 , the 
homogeneous light of wavelength lambda 3 (475nm) is expressed as brightness 
(2/31) in a sub-picture element Q11, and the homogeneous light of wavelength 
lambda 7 (575nm) is expressed as brightness (30/31) in the sub-picture element 
Q12. Thus, the color of the pixel Q1 displayed as combination color of two 
sub-picture elements Q11 and Q12 is a color shown by the synthetic 
predetermined vector C in the color solid of the XYZ color system shown in 
drawing 18 , and it is as having already stated that this vector C is expressed 
with a vector composition type "C=u-lambdaalpha+v-lambdabeta." 
[0055] If the combination which chooses two patterns is allowed to make 



duplication selection of the same pattern out of 320 kinds of patterns shown in 
the chart of drawing 17 , 3202 kinds will exist And each of such combination will 
show the combination color corresponding to one in the color solid shown in 
drawing 18 , respectively. By the approach by this invention, as already stated, 
when the pixel color shown with Point P (x y, z) is given, one combination color 
near this point P will be chosen, and this selected combination color will perform 
a pixel display in the color solid of an XYZ color system. In drawing 18 , the air 
clearance d with the tip of the arrow head of the vector C which shows Point P (x 
y, z) and predetermined combination color will specifically be calculated, and the 
combination color from which this air clearance d serves as min will be chosen, 
or air clearance d will choose 1 combination color in the predetermined tolerance 
E. In order to calculate air clearance d, specifically, it is [0056]. 
[Equation 2] 

What is necessary is just to use the becoming geometric operation expression. 
Here, x, and y and z are [ each coordinate value of the tip point P of the arrow 
head of homogeneous-light vector lambdaalpha (xalpha, yalpha, zalpha), xbeta, 



ybeta, and zbeta of each coordinate value of Point P (x y, z), xalpha, yalpha, and 
zalpha ] each coordinate value of the tip point P of the arrow head of 
homogeneous-light vector lambdabeta (xbeta, ybeta, zbeta). 
[0057] **3. Explain the concrete procedure of the procedure of the color picture 
method of presentation of this invention using a diffraction grating, then the color 
picture method of presentation of this invention using a diffraction grating based 
on the flow chart of drawing 19 . Here, the procedure in the case of displaying 1 
pixel expressed by the RGB system of color representation by the approach by 
this invention is explained. 1 pixel is expressed in the expression by the RGB 
system of color representation by the pixel value (r, g, b) about each three 
primary colors RGB. Then, in step S1, this pixel value (r, g, b) is inputted first. 
Here, 0<=r, g, and the pixel value standardized so that it might be set to b<=1 
are inputted. Then, in step S2, the pixel value (r, g, b) of this RGB system of 
color representation is changed into the pixel value (x y, z) of an XYZ color 
system. This conversion can be uniquely performed based on transformation, as 
mentioned above. In addition, the reason for performing the following 
processings not by the RGB system of color representation but by the XYZ color 
system As already stated, it sets to an XYZ color system. It is because all the 



homogeneous lights of a visible wavelength region can express with a forward 
pixel value, so the multipliers u and v of the vector composition type 
n C=u-lambdaalpha+v-lambdabeta" for acquiring the synthetic vector C which 
shows required combination color surely become just (if multipliers u and v 
become negative). It must stop having to form a diffraction grating in a field with 
a negative area, and becomes unrealizable physically. 

[0058] Next, the initial value of various parameters is set up in steps S3-S7. First, 
at step S3, the initial value of Tolerance E is set as 0.1/31. In the example 
described here, not the approach air clearance d asks for the shortest 
combination color but the method of asking for the combination color which 
fulfills the conditions that air clearance d is under the predetermined tolerance E 
is taken. The initial value of this tolerance E will be set up at step S3. In 
continuing step S4, the initial value of 1st homogeneous-light lambdaalpha is set 
as 650nm, and the initial value of 2nd homogeneous-light lambdabeta is set as 
425nm at step S5. Furthermore, at step S6, the initial value of the brightness 
value u about the 1st homogeneous-light lambdaalpha is set as 1.0, and the 
initial value of the brightness value v about the 2nd homogeneous-light 
lambdabeta is set as 1.0 at step S7. After all, in such initial setting, the 



combination of the pattern of the line (column of 31 / 31= 1.0) of the bottom of 
the train (column of lambda 10) of most right-hand side and the pattern of the 
line (column of 31 / 31= 1.0) of the bottom of the train (column of lambda 1) of 
most left-hand side serves as the first candidate's combination color in the chart 
shown in drawing 17 . 

[0059] At continuing step S8, the air clearance d on the color solid of this 
combination color and the color expressed with the pixel value (x y, z) of a basis 
is calculated, and it is judged in step S9 whether this air clearance d is under the 
tolerance E set up at step S3. In addition, instead of calculating the air clearance 
d in three-dimensions space, and judging whether it is d<E The distance delta x 
of the single dimension about X shaft orientations, distance deltay of the single 
dimension about Y shaft orientations, Compute separately distance deltaz of the 
single dimension about Z shaft orientations, respectively, and the error e about 
distance of the single dimension set up instead of the tolerance E of three 
dimensions is used. When deltax<e, deltay<e, and the conditions that become 
deltaz<e are satisfied, you may make it judge it as the inside of error range. 
[0060] In the decision in this step S8, when it is beyond an error, it progresses to 
step S11 from step S10, the brightness value v is reduced only (1/31), and the 



processing from step S8 is repeated. In this way, the brightness value v about 
the 2nd homogeneous-light lambdabeta is updated with 30/31, 29/31, and - 
from initial value 1.0 (31/31), and the comparison with the air clearance d about 
new combination color and Tolerance E is performed each time. In this way, if 
the combination color within an error is not found even if it becomes the 
brightness value v= 0, it will progress to step S13 through step S12 from step 
S10, the brightness value u will be reduced only (1/31) shortly, and the 
processing from step S7 will be repeated. In this way, the brightness value u 
about the 1st homogeneous-light lambdaalpha is updated with 30/31 , 29/31 , and 
- from initial value 1.0 (= 31/31), and the procedure of steps S7-S13 is 
performed repeatedly. 

[0061] In this way, if the combination color within an error is not found even if it 
becomes the brightness value u= 0, it will progress to step S15 through step S14 
from step S12, the wavelength of 2nd homogeneous-light lambdabeta will 
increase shortly only by 25nm (set to lambdabeta=450nm), and the processing 
from step S6 will be repeated. In this way, 2nd homogeneous-light lambdabeta is 
updated with 450nm, 475nm, and -- from the initial value of 425nm, and the 
procedure of steps S6-S15 is performed repeatedly. And if the combination color 



within an error is not found even if it becomes alpha= 650nm of lambda 
beta=lambda, it will progress to step S17 through step S16 from step S14, the 
wavelength of 1st homogeneous-light lambdaalpha will decrease only by 25nm 
shortly (set to lambdaalpha=625nm), and the processing from step S5 will be 
repeated. In this way, 1st homogeneous-light lambdaalpha is updated with 
625nm, 600nm, and from the initial value of 650nm, and the procedure of 
steps S5-S17 is performed repeatedly. 

[0062] In this way, if the combination color within an error is not found in addition 
even if the processing about all combination color is completed, will progress to 
step S18 from step S16, Tolerance E will be made to increase only by (0.1/31), 
conditions will be reset up gently, and processing from step S4 will be repeated 
and performed again. According to such a procedure, the combination color with 
which it is finally surely satisfied of the conditions of step S9 will be found, then, it 
progresses to step S19 from step S9, and the combination color is decided. That 
is, the pixel which the value of "u, lambdaalpha, v, lambdabeta" in the time will 
be decided, and was expressed with the pixel value (x y, z) of an XYZ color 
system will be displayed with the combination color shown by the vector 
composition formula "C=u-lambdaalpha+v-lambdabeta." 



[0063] The combination color chosen in this procedure not necessarily has air 
clearance d in the thing found in the beginning of the combination color with 
which air clearance d fills the conditions under of the tolerance E instead of the 
minimum thing. However, the approach of this procedure is practically acquired 
for a merit rather than the approach air clearance d finds the minimum 
combination color. That 1st reason has high possibility that the combination 
color which should be chosen will be found before possibility that combination 
color will be found with this initial setting becoming high and calculating step S8 
about 3202 kinds of total synthesis colors, if the initial value of Tolerance E is set 
up somewhat loosely in step S3, and is because an operation burden is 
mitigated. And the air clearance d of the 2nd reason is because desirable 
combination color may be chosen more practical than the minimum combination 
color. In initial setting of steps S6 and S7, the initial value of the brightness 
values u and v is 1.0, and has taken the approach of decreasing to 0 gradually 
below. Therefore, the probability for a bigger combination than that of a 
brightness value to be chosen becomes high. Practically, even if air clearance d 
is somewhat large, it is desirable at the point that the display with clearer 
choosing the larger combination color of a brightness value can be performed. 



[0064] In addition, the combination of the pixel value (r, g, b) inputted in step S1 
is a finite individual actually. For example, if 32 gradation of 0-31 expressed 
each of r, g, and b, a total combination of a pixel value (r, g, b) is 323 kinds. Then, 
the procedure shown in drawing 19 is performed about all these combination of 
323 copies, and if processing which calculates the value of "u, lambdaalpha, v, 
lambdabeta" about each is performed, "-> (r, g, b) (u, lambda alpha, v, 
lambdabeta) translation table" as shown in drawing 20 can be created. Once it 
creates such a translation table, since the combination color (u, lambda alpha, v, 
lambdabeta) which should be chosen about the pixel value (r, g, b) of arbitration 
can be immediately obtained using this translation table, it is convenient. 
[0065] **4. Concrete display mode drawing 21 on a diffraction-grating record 
medium (a) It is drawing showing the condition of having displayed 2 pixels, by 
the approach concerning this invention. Pixels Q1 and Q2 are constituted from 
two sub-picture elements by each. The homogeneous light lambdaalphal is 
displayed on the 1st sub-picture element Q11 which constitutes a pixel Q1 with 
the brightness value u1, and the homogeneous light lambdabetal is displayed 
on the 2nd sub-picture element Q12 with the brightness value v1. Similarly the 
homogeneous light Iambdaalpha2 is displayed on the 1st sub-picture element 
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Q21 which constitutes a pixel Q2 with the brightness value u2, and the 
homogeneous light Iambdabeta2 is displayed on the 2nd sub-picture element 
Q22 with the brightness value v2. By pixels Q1 and 02, that arrangement with 
the 1st sub-picture element and the 2nd sub-picture element is as right-and-left 
ON ****** homogeneous-light lambdabeta which will display homogeneous-light 
lambdaalpha displayed on the 1st sub-picture element on the 2nd sub-picture 
element if the procedure shown in drawing 19 is performed - comparing - 
always - a long wave - since it becomes a color by the side of merit (red side), it 
is for replacing lambdaalpha and lambdabeta and securing the homogeneity of 
an overall color for every adjoining pixel. Drawing 21 (b) It is drawing showing 
the condition of having actually assigned the diffraction-grating pattern in a pixel 
Q1 and Q2. 

[0066] Drawing 22 is drawing showing another example of the concrete display 
mode by the approach concerning this invention. This example shows one mode 
which displays the color picture which consists of a pixel matrix of a M line N 
train. Here, the pixel value (r f g, b) in an RGB system of color representation 
shall be given about each pixel arranged by this M line N train, respectively. In 
this example, as shown in the right-hand side of drawing 22 , the unit sub-picture 



element array which consists of two-line two trains is defined, and this unit 
sub-picture element array is assigned to each pixel. After all, one pixel will be 
expressed by four sub-picture elements. In order to display 1 pixel to which the 
pixel value (r, g, b) was given by the approach by this invention, it asks for the 
combination color (u, lambda alpha, v, lambdabeta) corresponding to this pixel 
value (r, g, b) first. This may perform the procedure shown in drawing 19 , and 
may use the table shown in drawing 20 . 

[0067] Next, as the obtained combination color (u, lambda alpha, v, lambdabeta) 
is shown in drawing 23 , it is displayed on it. That is, 1st homogeneous-light 
lambdaalpha which constitutes combination color is displayed on the upper left 
of drawing, and a lower right sub-picture element with the brightness value u, 
and 2nd homogeneous-light lambdabeta which constitutes combination color is 
displayed on the lower left of drawing, and an upper right sub-picture element 
with the brightness value v. Of course, by the approach by this invention, since 
what is necessary is just to be able to display 1 pixel according to at least two 
sub-picture elements, the unit sub-picture element array of for example, one-line 
two trains may be used instead of the unit sub-picture element array of two-line 
two trains, but in this way, if the unit sub-picture element array of two-line two 



trains is used, the configuration of a pixel and the configuration of a sub-picture 
element can be made the same. In addition, having arranged 1st 
homogeneous-light lambdaalpha at the upper left and the lower right, having 
arranged 2nd homogeneous-light lambdabeta at the lower left and the upper 
right in the example shown in drawing 23 , and having taken the so-called 
"tucking-up-its-sleeves-with-a-cord" arrangement if the procedure shown in 
drawing 19 is performed as mentioned above - 1st homogeneous-light 
lambdaalpha -- 2nd homogeneous-light lambdabeta ~ comparing - always - a 
long wave - since it becomes a color by the side of merit (red side), it is for 
replacing lambdaalpha and lambdabeta and securing the homogeneity of an 
overall color. 

[0068] By the way, it is possible to superimpose and record two or more images 
on the same side in a diffraction-grating record medium. Here, the example 
which applied this invention to such a superposition record mold medium is 
explained. The case where an image 1 and an image 2 as shown in drawing 24 
are prepared now is considered. Any image shall consist of pixels allotted to 
seven-line seven trains, and the pixel value (r, g, b) in an RGB system of color 
representation shall be given to each pixel, respectively. When the pixel value 
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(M, g1, b1) is given to the view pixel of an image 1 and the pixel value (r2, g2, 
b2) is now given to the view pixel of an image 2 paying attention to the pixel of 
eye four-line trains [ five trains ] shown in drawing 24 with the thick frame, it 
considers how the pixel of eye these four-line trains [ five trains ] should be 
displayed on a diffraction-grating record medium. 

[0069] First, based on the pixel value expressed by the RGB system of color 
representation, one combination color is chosen, respectively. Here, to the pixel 
value (r1 f g1, b1) of the view pixel of an image 1, combination color (u1, 
lambdaalphal, v1, lambdabetat) is chosen, and suppose that combination color 
(u2, Iambdaalpha2, v2, Iambdabeta2) was chosen to the pixel value (r2, g2, b2) 
which is the view pixel of an image 2. In this case, like the example shown in 
drawing 22 , the unit sub-picture element array of two-line two trains is defined to 
one pixel, and it is drawing 25 (a) about two combination color. It displays so that 
it may be shown. The 1st homogeneous light lambdaalphal which constitutes 
the combination color by the side of an image 1 is displayed on the sub-picture 
element at the upper left of drawing with the brightness value u1. Namely, to the 
sub-picture element at the lower right of drawing The 2nd homogeneous light 
lambdabetal which constitutes the combination color by the side of an image 1 



is displayed with the brightness value v1. To the sub-picture element at the 
upper right of drawing The 1st homogeneous light Iambdaalpha2 which 
constitutes the combination color by the side of an image 2 is displayed with the 
brightness value u2, and the 2nd homogeneous light Iambdabeta2 which 
constitutes the combination color by the side of an image 1 is displayed on the 
sub-picture element at the lower left of drawing with the brightness value v2. And 
a gridline arrangement include angle is made into 0 degree about the upper left 
for displaying the combination color by the side of an image 1 , and a lower right 
sub-picture element, and a gridline arrangement include angle is made into 45 
degrees about the upper right for displaying the combination color by the side of 
an image 2, and a lower left sub-picture element. 

[0070] Drawing 25 (b) It is drawing showing a difference of the diffraction-grating 
pattern of the diffraction grating whose arrangement include angle is 0 degree, 
and the diffraction grating whose arrangement include angle is 45 degrees. Thus, 
the geometric conditions on which the diffraction grating from which the 
arrangement include angle of a gridline differs can observe the diffracted light 
differ mutually. When the diffraction grating with an arrangement include angle of 
0 degree and the diffraction grating with an arrangement include angle of 45 



degrees are made intermingled on the same medium, therefore, for example 
When a medium is observed on some geometrical conditions (for example, 
condition which set the include angle of the medium to a look at the 
predetermined include angle) When only the diffracted light from a diffraction 
grating with an arrangement include angle of 0 degree is observed and this 
same medium is observed on another geometrical conditions, only the diffracted 
light from a diffraction grating with an arrangement include angle of 45 degrees 
is observed. 

[0071] Considering the condition of observing this medium now on geometrical 
conditions by which only the diffracted light from a diffraction grating with an 
arrangement include angle of 0 degree is observed, it is drawing 25 (a). In the 
shown unit sub-picture element array, only an upper left sub-picture element and 
a lower right sub-picture element will be observed. Since each of these 
sub-picture elements is sub-picture elements which show the combination color 
by the side of an image 1 , the pixel color by the side of an image 1 will be shown. 
Considering the condition of on the other hand observing this medium on 
geometrical conditions by which only the diffracted light from a diffraction grating 
with an arrangement include angle of 45 degrees is observed, it is drawing 25 (a). 



In the shown unit sub-picture element array, only an upper right sub-picture 
element and a lower left sub-picture element will be observed. Since each of 
these sub-picture elements is sub-picture elements which show the combination 
color by the side of an image 2, the pixel color by the side of an image 2 will be 
shown. After all, though it is the same medium, if it observes on some conditions, 
an image 1 will be displayed, and an image 2 will be displayed when it observes 
on another conditions. 

[0072] What is necessary is generally, to constitute one pixel, to change the 
gridline arrangement include angle of a diffraction grating for each class, and just 
to assign a different color picture for each class by collecting n sets of groups 
which consist of two sub-picture elements, in indicating two or more then a sheet 
of color picture by superposition. 

[0073] **5. the listing device of a diffraction-grating record medium - here, 
explain briefly an example of the equipment which creates the diffraction-grating 
record medium mentioned above based on the block diagram shown in drawing 
26 . The color picture generation section 1 is constituted by the computer which 
carried graphics application software etc., and has the function which creates a 
color picture as a set of the pixel of a large number by which the pixel value in 



three primary colors by the RGB system of color representation was defined. On 
the other hand, the color picture input section 2 is constituted by scanner 
equipment etc., and has the function to input a color picture, from the color copy 
drawn on space, a color film, etc. Even if it is the case where which equipment is 
used, the RGB pixel data of 32 gradation can be prepared as a result 
[0074] In this way, the prepared RGB image data are given to the 
transform-processing section 3. The transform-processing section 3 performs 
processing which changes into predetermined combination color (u, lambda 
alpha, v, lambdabeta) the pixel value (r, g, b) which each pixel has. This 
transform processing turns into simple processing which lengthens a translation 
table 4 in fact. A translation table 4 is a table as shown in drawing 20 , and is 
beforehand created by the translation table generation section 5. The translation 
table generation section 5 has the function which creates a translation table 4 by 
performing the procedure shown in drawing 19 . 

[0075] By the transform-processing section 3, specific combination color (u, 
lambda alpha, v, lambdabeta) will be matched with each pixel. The pattern 
composition section 6 performs processing which assigns a predetermined pixel 
pattern about the pixel of these each. Various diffraction-grating pixel patterns as 



shown in drawing 16 are prepared for the pixel pattern file 7. In fact, as shown in 
the chart of drawing 17 , the pixel pattern of a total of 320 copies is prepared in 
the pixel pattern file 7. If specific combination color (u, lambda alpha, v, 
lambdabeta) becomes settled, one pixel pattern will be chosen by the 
combination of (u, lambdaalpha), and another pixel pattern will be chosen by the 
combination of (v, lambdabeta). After all, two pixel patterns will be chosen about 
one pixel. The pattern composition section performs processing which assigns 
two pixel patterns chosen in this way as a sub-picture element. 
[0076] Since each pixel pattern is a diffraction-grating pattern, the data which the 
pattern composition section 6 outputs turn into diffraction-grating pattern data. 
This diffraction-grating pattern data is given to an electron beam exposure 
system 9 through the data format inverter 8. The data format inverter 8 is 
equipment which performs processing which changes the data format of the 
diffraction-grating pattern data created in the pattern composition section 6 into 
the data format which can deal with an electron beam exposure system 9. An 
electron beam exposure system 9 is common drawing equipment used for 
creation of a semi-conductor mask etc., draws a diffraction-grating pattern on a 
predetermined medium using an electron beam, and creates the 
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diffraction-grating original edition 10. Many diffraction-grating record media 12 
can be created by the technique of printing by press equipment 1 1 using this 
diffraction-grating original edition 10. 

[0077] Although the step of wavelength lambda is set up at intervals of 25nm in 
the example shown in the chart of drawing 17 , as for this step, it is desirable to 
set up in consideration of the drawing resolution by the electron beam exposure 
system 9. Whenever [ angle-of-diffraction ], about the phi= 30-degree primary 
diffracted light, on wavelength, since a 25nm difference is equivalent to a 50nm 
difference in a diffraction-grating pitch, the electron beam exposure system 9 
needs to have only the resolution which can fully draw this 50nm pitch difference. 
As for current and the electron beam exposure system generally used, it is 
common to have resolution of this level. If the step of wavelength lambda is set 
up more finely and it prepares much combination color more in using an electron 
beam exposure system with more high resolution, the color expression with 
more high quality will be attained. 

[0078] **6. Although the example which applied this invention has been stated in 
the example of the application former to the display using tunable laser when 
displaying a color picture on a diffraction-grating record medium, this invention 



can be large in the general display field of a color picture, and can be applied to 
it. Here, the application to the display which used tunable laser is described. 
[0079] Drawing 27 is the basic block diagram of the display unit using the 
common laser used conventionally. The components of this display unit are 
laser 21, 22, and 23, optical modulators 24, 25, and 26, a reflecting mirror 27 
and dichroic mirrors 28 and 29, a reflecting mirror 30, a galvanometer 31, relay 
lenses 32 and 33, a rotating polygon 34, a reflecting mirror 35, and a screen 36. 
Laser 21, 22, and 23 generates the laser beam of the wavelength of three 
primary colors RGB, respectively, and these three laser beams pass along 
optical modulators 24, 25, and 26, respectively, and are compounded with a 
reflecting mirror 27 and dichroic mirrors 28 and 29. In this way, the compounded 
multicolor light laser beam is irradiated on a screen 36 through a reflecting mirror 
30, a galvanometer 31, relay lenses 32 and 33, a rotating polygon 34, and a 
reflecting mirror 35. Here, since the vertical scanning of the spot on a screen 36 
is carried out since a galvanometer 31 rotates in the direction of the arrow head 
of drawing, and a rotating polygon 34 also rotates in the direction of the arrow 
head of drawing, the horizontal scanning of the spot on a screen 36 is carried out. 
In this way, a 2-dimensional color picture will be displayed on a screen 36. 



[0080] In such a display unit, in order for the three primary colors of RGB to 
express 1 pixel too, problems, such as a fall of resolution and a color gap, will 
arise. If this invention is applied to this equipment, a display unit as shown in 
drawing 28 can be constituted. This equipment permutes the component of the 
light source section circumference in equipment conventionally which is shown 
in drawing 27 , and the light source section circumference is constituted as 
resemble tunable laser 41, the wavelength modulator 42, the modulator 43 on 
the strength, and a control unit 44. 

[0081] The wavelength modulator 42 has the function which controls the 
oscillation wavelength of tunable laser based on the given wavelength 
modulating signal. If modulation actuation of changing wavelength continuously 
over a predetermined visible wavelength region as wavelength modulation 
actuation can be performed, it is ideal, but it is enough if modulation actuation 
which chooses some discrete wavelength can be performed. For example, if it 
has composition which can choose any one of ten kinds of wave numbers 
Iambda1-lambda10 (425nm - 650nm) shown in the chart of drawing 17 , the 
almost same color picture display as the example of the diffraction-grating record 
medium mentioned above will be attained. Anyway, this tunable laser 41 and the 



wavelength modulator 42 will constitute the homogeneous-light light source with 
the function which makes the homogeneous light the shape of a beam and is 
generated. 

[0082] The modulator 43 on the strength is equipment with the function which 
modulates continuously or discretely the reinforcement of the laser beam 
generated with tunable laser 41, and a laser beam will be outputted from this 
modulator 43 on the strength by the reinforcement directed with the modulating 
signal on the strength. Although this laser beam will pass along the optical 
system after a reflecting mirror 30 and a screen 36 will finally irradiate as a spot, 
the configuration of such optical system is the same as the thing of the 
conventional display unit mentioned above. However, conventionally, with 
equipment, to the beam irradiated by the screen 36 having been multicolor light, 
a homogeneous-light beam will be irradiated by the screen 36 and the spot 
formed on a screen 36 turns into a spot of the homogeneous light with this 
equipment. In addition, since the beam which passes along optical system 
becomes the homogeneous light in this way, it is also possible to substitute this 
equipment for a cheap diffraction grating instead of the expensive rotating 
polygon 34. 



[0083] A control unit 44 has the function to give a wavelength modulating signal 
(signal which specifies wavelength) to the wavelength modulator 42, and to give 
a modulating signal (signal which specifies reinforcement) on the strength to the 
modulator 43 on the strength. 

[0084] The signal which shows predetermined wavelength lambdaalpha as a 
wavelength modulating signal is given, if the signal which shows the 
predetermined reinforcement u to coincidence as a modulating signal on the 
strength was given to now and the 1st moment, at the time, on a screen 36, the 
homogeneous light of wavelength lambdaalpha is irradiated by reinforcement u, 
and the 1st spot is formed then. Then, the signal which shows predetermined 
wavelength lambdabeta as a wavelength modulating signal is given, if the signal 
which shows the predetermined reinforcement v to coincidence as a modulating 
signal on the strength was given to the 2nd moment, at the time, on a screen 36, 
the homogeneous light of wavelength lambdabeta is irradiated by reinforcement 
v, and the 2nd spot is formed then. Thus, two spots will be formed by time 
sharing and the pixel which consists of two sub-picture elements will be 
displayed on a screen 36 like the example which has the 2nd sub-picture 
element, then so far described the 1st sub-picture element and the 2nd spot for 



the 1st spot. Then, timing is doubled at the time of the scan of each pixel location, 
and if control which gives suitably the predetermined wavelength modulating 
signal and the predetermined modulating signal on the strength for realizing 
combination color which should be displayed on the pixel is performed, it will 
become possible to display a desired color picture on a screen 36. 
[0085] **7. Describe the example which applied this invention to the application 
last to a color printer to the color printer. Drawing 29 is the basic block diagram 
of the color printer concerning this this invention. This color printer has the ink 
attaching part 51, the ink holdfast 52, and a control unit 53. Two or more ink is 
held at the ink attaching part 51. These ink supports two or more homogeneous 
lights defined with discrete wavelength distribution within predetermined visible 
wavelength, respectively. In the example of illustration, the wavelength of 425nm, 
450nm, 475nm, --, ten kinds of ink corresponding to each of ten kinds of discrete 
homogeneous lights (625nm and 650nm) are prepared. 
[0086] But in having used the reflected light from the ink usually used unlike a 
laser beam or the diffracted light from a diffraction grating, this invention is 
unrealizable. In order to apply this invention to a color printer, ink with 
fluorescence or phosphorescence will be used. Therefore, two or more ink 



prepared in the ink attaching part 51 should just be ink with the spectral 
characteristics corresponding to specific wavelength once. For example, what is 
necessary is just to use practically "ink for which it comes to the location whose 
peak location of a fluorescence spectrum is about 500nm", although it is 
desirable as "ink corresponding to the wavelength of 500nm" to use ideally 'the 
ink in which the fluorescence of a line spectrum with a wavelength of 500nm is 
acquired." In short, **** which it "ink [ corresponding to the homogeneous light ]" 
Comes to set on these specifications means "ink for which the peak location of 
the spectrum obtained when the ink is observed comes to the 
homogeneous-light location mostly." 

[0087] The ink holdfast 52 has the function to make the ink specified among two 
or more ink currently held in this ink attaching part 51 adhere in the consistency 
or area specified as the specified location of the predetermined screen 54 
(usually space). A control unit 53 performs assignment of assignment of ink, 
assignment of a location, a consistency, or area to this ink holdfast 52. 
[0088] Supposing it gives now the 1st control signal which makes predetermined 
ink lambdaalphal adhere to the location of the sub-picture element Q31 on the 
screen 54 in area u1 with a control unit 53, the layer of ink lambdaalphal will be 



formed in the viewing area which consists of a predetermined area within a 
sub-picture element Q31 like illustration. Then, supposing it gives the 2nd 
control signal which makes predetermined ink lambdabetal adhere to the 
location of the sub-picture element Q32 on the screen 54 in area v1 with a 
control unit 53, the layer of ink lambdabetal will be formed in the viewing area 
which consists of a predetermined area within a sub-picture element Q32 like 
illustration. Here, if a pixel Q3 is constituted, the combination color expressed 
with a vector composition type "u1 and lambdaalphal +v1 , and lambdabetal " will 
be displayed on a pixel Q3 by these sub-picture elements Q31 and Q32. But 
although the color expression based on radical Motohara ** of this invention is 
not necessarily correctly performed since lambdaalphal and lambdabetal do 
not become perfect homogeneous-light wavelength as mentioned above, it does 
not become a practically big problem. 

[0089] By the pixel Q3 mentioned above, although luminescence brightness is 
controlled by area to which ink is made to adhere, the example which performed 
brightness control with the consistency to which ink is made to adhere is shown 
as a pixel Q4. What is necessary is just to give the 2nd control signal which 
makes predetermined ink Iambdabeta2 adhere to the location of the sub-picture 



element Q42 on the screen 54 by the consistency v2, while giving the 1st control 
signal which makes predetermined ink Iambdaalpha2 adhere to the location of 
the sub-picture element Q41 on the screen 54 by the consistency u2 with a 
control unit 53, in order to display this pixel Q4. Although it adheres to ink in all 
the fields of sub-picture elements Q41 and Q42, a consistency becomes a 
different thing, respectively. 
[0090] 

[Effect of the Invention] In order to perform a color picture display by expressing 
1 pixel by two kinds of homogeneous lights as above according to this invention, 
compared with the display using the conventional three primary colors, display 
brightness and resolution can be raised and generating of a color gap can be 
suppressed. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] When displaying a color picture on display units, such as CRT, it is 
drawing showing the color solid of the RGB system of color representation 
generally used. 

[Drawing 2] It is drawing showing the color solid of the XYZ color system which 
can express the homogeneous light of a visible wavelength region with a forward 
pixel value. 

[Drawing 3] It is XY chromaticity diagram which expressed the XYZ color system 
shown in drawing 2 on the 2-dimensional flat surface. 



[Drawing 4] In XY chromaticity diagram shown in drawing 3 , when the two 
homogeneous lights equivalent to two on the spectrum closed curve S 
predetermined are compounded, it is drawing showing the principle which can 
express the color on the segment L which connects the two points. 
[Drawing 5] It is XY chromaticity diagram showing the color expression approach 
at the time of fixing one homogeneous light. 

[Drawing 6] It is drawing showing the spectral sensitivity characteristic of the 
cone in human being's eyeball. 

[Drawing 7] It is drawing for explaining the principle which performs a color 
expression by composition of the two homogeneous lights as vector composition 
in an XYZ color system. 

[Drawing 8] It is XY chromaticity diagram showing the color expression approach 
by the combination of the homogeneous light of the finite individual which carried 
out discrete distribution. 

[Drawing 9] It is drawing showing the air clearance on the color solid of the 
predetermined pixel color P (x y, z) and vector combination color which were 
expressed by the XYZ color system. 

[Drawing 10] It is drawing explaining the outline of the method of presentation of 
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the color picture concerning this invention. 

[Drawing 11] It is the side elevation showing the condition of observing the 
general diffraction grating G. 

[Drawing 12] It is drawing showing an example of two or more diffraction-grating 
patterns with which the area of the diffraction-grating formation field V differs. 
[Drawing 13] It is drawing showing an example of two or more diffraction-grating 
patterns with which the area and the gridline pitch of a diffraction-grating 
formation field differ from each other. 

[Drawing 14] It is drawing showing the assignment mode in the case of actually 
performing a color picture display using the diffraction-grating pattern shown in 
drawing 13 . 

[Drawing 15] Drawing 14 (a) It is drawing showing the condition of having 
actually assigned the diffraction-grating pattern on the medium, based on the 
shown assignment mode. 

[Drawing 16] It is drawing showing an example of the diffraction-grating pattern 
prepared when applying this invention to the color picture method of 
presentation using a diffraction grating. 

[Drawing 17] It is drawing shown by using as a chart the diffraction-grating 



pattern shown in drawing 16 . 

[Drawing 18] It is drawing showing the air clearance and its calculation approach 
on the color solid of the predetermined pixel color P (x y, z) and vector 
combination color which were expressed by the XYZ color system. 
[Drawing 19] In the approach concerning this invention, it is the flow chart 
showing an example of the procedure of the processing which chooses the 
combination color (u, lambda alpha, v, lambdabeta) of the near based on the 
pixel value (r, g, b) expressed by the RGB system of color representation. 
[Drawing 20] It is drawing showing -> (r, g, b) (u, lambda alpha, v, lambdabeta) 
translation table obtained by performing processing shown in drawing 19 . 
[Drawing 21] It is drawing showing the condition of having displayed 2 pixels, by 
the approach concerning this invention. 

[Drawing 22] It is drawing showing an example of another display mode 
concerning this invention. 

[Drawing 23] It is drawing showing the condition of having displayed 1 pixel, by 
the display mode shown in drawing 22 . 

[Drawing 24] In this invention, it is drawing explaining how to superimpose and 
record two or more images on the same side. 



[Drawing 25] It is drawing showing the condition of having displayed 1 pixel, by 
the approach shown in drawing 24 . 

[Drawing 26] It is the block diagram showing an example of the equipment which 
creates a diffraction-grating record medium by the approach concerning this 
invention. 

[Drawing 27] It is the basic block diagram of the display unit using the common 
laser used conventionally. 

[Drawing 28] It is the basic block diagram of the example which applied this 
invention to the display unit shown in drawing 27 . 

[Drawing 29] It is the basic block diagram of the example which applied this 
invention to the color printer. 
[Description of Notations] 

1 - Color picture generation section 

2 - Color picture input section 

3 - Transform-processing section (r, g, b) (-> (u, lambda alpha, v, lambdabeta)) 

4 - Translation table 

5 - Translation table generation section 

6 - Pattern composition section 



7 - Pixel pattern file 

8 - Data format inverter 

9 » Electron beam exposure system 

10 -- Diffraction-grating original edition 

11 - Press equipment 

12 - Diffraction-grating record medium 
21,22, 23 - Laser 

24, 25, 26 - Optical modulator 

27 - Reflecting mirror 

28 29 - Dichroic mirror 

30 - Reflecting mirror 

31 - Galvanometer 

32 33 - Relay lens 

34 - Rotating polygon 

35 - Reflecting mirror 

36 Screen 

41 - Tunable laser 

42 - Wavelength modulator 



43 Modulator on the strength 

44 ~ Control unit 

51 - Ink attaching part 

52 - Ink holdfast 

53 - Control unit 

54 - Screen (space) 

C - Vector which shows combination color 

d - Air clearance within a color solid 

G - Diffraction grating 

P - Point in a color solid 

P11-P15 - Diffraction-grating pattern 

p - Gridline pitch 

Q Point in a color solid 

Q1.Q2, Q3, Q4- Pixel 

Q11, Q12, Q13, Q21. Q22, Q31, Q32, Q41. Q42 -- Sub-picture element 

S - Spectrum closed curve 

V - Diffraction-grating formation field 

u, v, u1, v1, u2, v2 - The multiplier of a vector composition type, a brightness 



1 



value, a concentration value, value on the strength 

lambdaalpha, lambdaalphal , Iambdaalpha2 - Vector which shows the 
wavelength of the 1st homogeneous light and the 1st homogeneous light, and 
the 1st homogeneous light 

lambdabeta, lambdabetal, Iambdabeta2 - Vector which shows the wavelength 
of the 2nd homogeneous light and the 2nd homogeneous light, and the 2nd 
homogeneous light 
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